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April 19, 1.993

Dr. Joel S. O'Connor
Ocean. Policy Coordinator
U.S. Environmental Protection Agency
Region II
Jacob K. Javits Federal Building
Ncw York, New York 1021$

Dear Joel:

Enclosed is a proposal entitled, 'Project to Define an Indicator of Responsible Stewardship: Toxicant toss
from Ivianufaetured Products in the Lake Ontario Basin." I proposed the sixteen-week project to begin on
June 1, 1993 and end on September 17, 1993 in order to make ma)umum use of the intern who will be
working on the indicator this summer. I would be the Principal Inve4tiptor, and would work on the project
holf-time (320 hours between June 1 and September 17). The intern would be expected to work full time
during the period he or she is available to the project. The total projgat cost is proposed to be $20,000.

Please write or call me if you have any questions, would like additional information, or would like to modify
the proposal in any way. Thank you for your consideration. I am looking forward to speaking to you again
soon.

Sincerely, ~ 
1

Samucl R_ Rod, Ph.D.
President

enck)surc

cc: AKR, BETC
file
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PROJECT TO DEFINE AN INDICATOR OF RFSPOMIBLE STEWARDSHIP:

TOXICANT LOSS FROM MANUFACTURED PRODUCTS IN THE LAKE ONTARIO BASIN

Background

Under the Great Lakes Water Quality Agreement of 1978 between the United States and Canada, as ameodcd

in 1987, an ecosystem objective with associated indicators for Lake Superior was adopted and a commitment was

mrde to develop ecosystem objectives and indicators for each of the other Great Lakes. Building upon a history

of activities within the International Joint Commission related to the development of ecosystem indicators, a

binational Ecosystem Objectives Work Group (EOWG) was established by the U.S. and Canada and charged

with developing ecosystem objectives for the Great Lakes, beginni4 with Lake Ontario. The approach of the

EOWG was to identify broad ecosystem goals, a suite of objectives whose attainment would ensure achievement

of the goals. and one or more measurable indicators of progress toward meeting each objective [1].

In 1992, the EOWG Stewardship Indicator Subcommittee issued guidance for documenting indicators of

responsible environmental stewardship to be applied to the selection and refinement of indicators of
environmental conditions in the Lake Ontario Basin. In the guidance document [2], the Subcommittee listed

seven criteria for ranking proposed indicators:

1. Usefulness of information provided to environmental managm/polieymakers and the public,

2. Sensitivity to anthropogenic change in the environment,
3. Scientific defensibility,
4. Cost effectiveness,
5. Ability to be expressed quantitatively and, if possible, in probabilistic terms,
6. Ability to reflect as much as possible of the overall "ecosystem health," and

7. Ability to evoke action toward more responsible stewardship. .

At the end of 1992, an indicator entitled'Toxicant Loss from Manufactured Products" was one of the stewardship
indicators under consideration. The status of this indicator at that time was summarized by the Stewardship
Subcommittee as follows [3]:

Toxicant Loss from Manufactured Products

Measurement: Mass of individual and of total toxicants incorporated in manufactured products, and

rates of toxicant loss from products to the L. Ontario Basin. This measure permits the only apparent
estimate of toxicants lost to the environment from use, disposal and breakdown of manufactured
products (often largest fraction of toxicant release, but estimated only qualitatively as non-point sources).

Effect on Decisionmakina, For at least some chemicals, these estimates may improve reliability of
existing mass balances (which do not quantify toxicant loss five products). For many chemicals seldom
measured in the environment, mass balances can not be estimated. But these estimates may provide the

missing components needed for mass balances for these additional chemicals. Also, new knowledge of

large loadings of particular toxicants, and the products frm which large loadings derive, would be

important in decisions to impose or encourage pollution prevention, recycling and modifying consumer

behavior (public, corporate and governmental).

Anticipated Pr ducts: Report every 3-5 years, estimaW4 individual and total toxicant loss to

environment from products manufactured within the Basin, and within watersheds.

Schedule and Cost: Requires consultation with experts having experience with the estimates required.
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Noposal

Bristlecone Environmental Technology Corporation (BETC) herein proposes to the United States Environmental
Prolcction Agency (EPA) to conduct a pilot project to define a practical and cost-effective indicator of
responsible stewardship in the Lake Ontario Basin. The spec indicator to be defined Ls "Toxicant Loss from
Manufactured Products," derived from mass balance principles applied to the release and transport of
anthropogenic pollutants in the environment.

Owectives of the Pilot Project

The objectives of the proposed pilot project are to (1) define the indicator, "Toxicant Loss from Manufactured
Products," both in terms of quantitative measures and procedures, (2) demonstrate the application of the
indicator on a selected priority pollutant in the Lake Ontario basis, and (3) evaluate the indicator on the basis
of the seven criteria listed above (from EOWG guidance materials).

Approach

The first objective involves developirig an analytical framework for interpreting and integrating a set of diverse
indirect pollution data into a quantitative description of pollutant loadinp in the Lake Ontario Basin. The
proposed method is intended to reduce the uncertainty associated with estimating pollution loadings into
environmental media. The second objective involves tailoring the analytical approach to the needs and limitations
of national, state, province, and county environmental agencies, which are considered to be the principle users.
To achieve this goal, the entire analysis will be performed on personal computers, using commercially available
software and analytical tools as the building blocks of the methodoloU. The third objective is self-explanatory.

The condition, or "health" of a large-scale environmental system such as Lake Ontario is determined, in part, by
the amounts of to)ac substances entering the system and accumulating in it. Therefore, pollutant loadings,
measured in mass per unit time (e.g., tons/year), are likely to be valuable indicators environmental health.
Changes in the levels anthropogenic releases of environmental contaminants over time can he interpreted in
terms of "stewardship." Anthropogenic toxicant releases and loadings into environmental media (i.e., toxicant
losses from manufactured products) can be estimated using existing documentary evidence, completely
independently of environmental measurements in the receiving media (arid consequently at considerably lower
cost for large regions).

The: dutinition and demonstration of the toxicant loss indicator is based an mass balance principles applied both
to human activities that release pollutants onto the land and into the aiir and water of the Lake Ontario Basin,
and to natural mechanisms which transport the pollutants throtighoat the environment. The mass balance
methodology models a river or lake basin as a source-receptor matrix. The basin is divided both geographically
and by environmental medium. The apportionment of primary emissions among sources of pollutants is
accomplished by applying mass balance constraints to industrial activities, end-use consumption of products,
agricultural activities and natural processes. Information to complete material cycles and quantitative mass
balances is taken from existing economic, industrial, agricultural, demc>gaphic, and related data or derived from
existing transport models. The method can identify major pollutant source categories, key pathways and
concentration points within the basin, and contaminant accumulatiam over long time periods.

The mass balance approach has been used in several recent studies of pollutant release and transport in the
Great Lakes and nearby regions, for example, en Bgy&ox River Mew Balance d , (Lake Michigan) [41,
"mtribution of Technology to Prevent the fieneralion of Persistent Toxic_&bstances - Mercury, (Great Lakes
Basin) [5], and Reconstruction of Historical Loadings of l4caw Me tah and Chlorinated Hydrocarbon Pesticides
in the Hudson-Raritan Basin. 1880-1980 [61.
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Mercury provides an illustrative example of the mass balance approach to estimating losses from manufactured
products in river and lake basins. Figures 1 and 2 (from the Great Lakes study [5] and the Hudson-Raritan
Basin study [6], respectively) included at the end of this proposal show similar basic models of mcrcury sources
and transport, including releases from manufacturing processes in the beams, combustion releases, rClcascs from
consumer end uses of products (both during use and after disposQ, and multimedia transport to final
environmental fatcs. Table 1 (from [61) lists typical source categories for mercury emissions and the economic
and/or demographic factors used to apportion mercury usage among grogaphic subdivisions of a basin.

In I he Hudson-Raritan Basin study 161, the historical loadings of mercury (and lead, cadmium, copper, chlordane
and DDT) onto land and into surface waters of the Hudson and Ratrkm River Basins were reconstructed to
demonstrate an application of mass balance principles to multimedia pollution transport modeling_ Trcnds of
mercury emissions and river loadings were presented from 1880 to 1SM. Figures 3 (from 16]) shows the results
of the analysis from the perspective of mercury sources (metallurgical plants, fuel combustion, automotive uses,
general industry uses, consumer end uses, airborne advection into the basin, and soil erosion). Figure 4 f om
161) shows the study results from the receptor perspective (surface waters, permanent immobilization or advection
out of the basin, and retention on rural land).

The lower limits of spatial resolution achievable by the mass baymoe approach were also been explored.
Quantitative contaminant flows were estimated for the 47 counties, sized from 20 to 1000 square miles (50 to
MM square kilometers) in area, and for the, fifteen river sub-basins, sb*4 from 150 to 2,500 square miles (400
to 6,500 square kilometers), that comprise the Hudson-Raritan Basin. The county and sub-basin results were
aggregated into estimates for the basin as a whole, a region of about 16,300 square miles (42,200 square
kilometers)_ Figure 5 (from [61) shows the basin's fifteen sub-basins, which are similar in structure and scale
to the twelve sub-basins of the Lake Ontario Basin, shown in Figure 6 (from [71). In fact, Lake Ontario sub-
basins 07 and 08 (Seneca/Oneida/Oswego Rivers and Black River) adjoin Hudson sub-basin 02020004. Rome,
New York, srraddlcs the border between the Lake Ontario and Hudson River basins.

To verify the ability of the mass balance methodology to track trends in mercury emissions accurately, the
Hudson-Raritan Basin study included comparisons of estimated Mercury emissions and river loadings to actual
measurements of mercury in river sediments. Figure 7 (from [6]) compares the estimates of historical mercury
emissions and river loadings to the mercury deposition rate in a sediment core taken in Tivoli marsh (river mile
100 (km 259) on the Hudson River) and dated back to the early 1800's M. For the comparisons, the three scales
in the figure were adjusted so that the variables' values in the chows, early reference year (1880 in this case)
coincide. This effectively normalizes the trend lines.

'rhe historical profiles of mercury emissions and loadings into the rivet match the deposition trend well from
1880 through 1980, substantiating, at least qualitatively, the correctness of the mass balance method. Comparing
the emissions profile to the observed deposition rate, the value of the R2 parameter {the fraction of the variation
in the obscrvcd variable accounted for by the regression variable) was found to be R emissions— 0.77. Comparing
river loading to the core deposition rate, R2river toadinp" 0.82- River loadings appear to be slightly better
predictors of deposition rates for mercury.

4
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Statement of Work

BETC will develop the cnvironmental stewardship indicator, "toxicant losers from manufactured products," using
indircet measures related to chemical production, distribution, use and disposal to reconstruct both the spatial
and temporal patterns of pollutant releases. The tasks that make up the four-month project include:

1. Recommend for the client's selection a priority toxicant for the pilot study. Polychlorinated biphenyls
(PCBs), mercury, chlordane, or dieldrtn are suggested, based on (1) their high rankings on numerous
priority pollutant lists (including their appearance on a list of toxic substances exceeding fish tissue
standards, criteria, or guidelines in Lake Ontario [8j) and, (2) the relative abundance of available
information related to the production and uses of these materials.

2. Define the physical boundaries and subdivisions of the system (the Lake Ontario Basin, tributary basins,
the accompanying political divisions of land, etc.).

3. Construct a qualitative material cycle for the selected toxicant to show all links among system inputs,
intermediate stages and "final" environmental fates.

4. Collect economic, industrial, demographic, meteorological, environmental, and other data to develop
quantitative material balances throughout the cycle.

Where documentary evidence is inadequate to establish quantitative material flows, use environmental
transport models with state, province or national data to oompkte the quantitative mass balances.

6. Formulate a vector of primary emission sources.

7. Formulate an environmental transport matrix from the material cycle and quantitative mass balance
within t.hc system.

$. Calculate environmental loadings. The values yielded by Me matrix calculation of loadings of the
selected toxicant into surface water, land, air, and other environmental media are the Toxic Loss
Indicators for those media.

9. Check the material cycle model, source vector, transport matrix, and toxicant loss indicators with actual
environmental measurements, to the extent possible (depending on the availability of relevant
environmcntal measurements).

10. Submit a final report on all findings.

Steps 1, 2, and 3 arc problem formulation steps. Steps 4 and S are data collection steps that provide the
quantitative input to the analytical scheme in steps 6, 7, and 8.

DoWerables

Informal progress reports due at one month intervals throughout the project

2. A final report, due at the end of the project (September 17, 1993), presenting all findings and
conclusions concerning the utility of Toxicant Loss from NUmufactured Products as a responsible
stewardship indicator for the Lake Ontario Basin.

3. All notes and materials collected as part of the project, due at the end of the project

5
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Personnel

Principal Investigator: Dr. Samuel R. Rod

Duties include principal responsibility for the performance at technical work on the project - tasks 1
through 9 listed above, budgeting and scheduling, and communication with the client agency's
representatives and the on-site intern (see below).

Dr. Rod is the principal author of the Hudson-Raritan Basis report [6) and has extensive experience
in modcling and analysis of large-scale industrial and environmental systems. His previous work includes
analyses and simulations of the handling and transport of radioactive materials, "mixed" radioactive and
hazardous waste, PCB's, metals, pesticides, military nerve -1pnts, and chemical munitions. (Resume
included as attachment)

intern: Under an agreement between EPA, Region II and the Atlantic States Legal Foundation (ASFL), the
AWL will hire a summer intern to assist the EPA on-site in developing the stewardship indicator, Toxic
Loss from Manufactured Products. The intern will be a graduate student in a field such as
environmental sciences or the law.

Thu intern's duties under the direction of the principal investigator will include gathering and reducing
data (a major part of the work effort on the project), assisting in the analysis  of various industrial and
environmental parameters, and providing on-site support in New York to both the principle investigator
and the client agency's coordinator on this project.

Sebeduk

BETC proposes the projcct to begin on June 1, 1993, continue for sb&Av weeks, and conclude on Septemher
17, 1W3. The following is an outline of the project schedule:

WEEK DATE (S) PROJECT EVENT
1 6/1 "Kick-off' meeting - travel to New York by die principal investigator and the project

intern for the initial project meeting with EPA's project coordinator.

2 6/11 Select toxicant for study.

1 -4 6/1-6/27 Establish mass balance framework for the o%wall analysis,
Conduct literature searches and collect quina gtive data.
Provide informal written progress report to EPA coordinator.

5-9 6/28-8/1 Compile data and formulate specific methodology for the Indicator.
Provide informal written progress report to EPA coordinator.

10-13 8/2-9-29 Complete numerical analyscs.
Compare Indicator predictions of spatially distnbuted environmental loadings to actual

environmental measurements.
Summary meeting - EPA/principal investhptor/intern.

14-16 8/30-9/17 Write final report.

16 9/17 Submit final report and project notes.

6
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1 6/1 

2 6/11 

1 - 4 6/1-6/27 

5-9 6/28-8/1 

10-13 8/2-!i-29 

14-16 8/30-9/17 

16 9/11 

PROJECT EVENT 
"Kick·ofr meeting - travel to New York by die principal jnv~tigator and the project 

intern for the initial project meeting with EPA's project coordinator. 

Sel~t toxicant for study. 

Establish mass balaDce framework for the own11 analysis. 
Conduct literature BCalcbes aad collect qnudtlti'le data. 
Provide informal written progr~ report to EPA coordinator. 

Compilc data and formulate specific mcl:bodolclgy for the Indicator. 
Provide informal written progress report to EPA coordinator. 
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Compare Indicator predictions of spatiaUy dillributed environmental loadings to actual 
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Summary meeting - EPA/principal investiptDr/bitem. 

Write final repon. 

Submit final report and project notes.. 
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CMt

Personnel Casts:
Principal Investigator: 320 hours @ $59.00/hour` $1$1830.00

Intern: 640 hours
(paid for by ASFL) 

w 

0.00

Travel Costs:
Principal Investigator: Two one-day trips from Reston,

VA to New York City
@ $21500 per trip -

RT train fare = SIM00
per diem (meals) = 25.00
local transport = to,

430.00
One two-day (overnight) trip from
New York City to Syracuse to
meet with intern on location -
RT train fare = SL5000
per diem total
(lod&S/meals) = $150.00

local transport = 20.00

S18,8W.00

320.00
Intern: Two one-day trips from

Syracuse to New York City
@ $185.00 per trip -

RT train fare = $IS000
per diem (meals) = 25.00
local transport = 10,00

370.00
1,120.00

Miscellaneous Expenses: (included in burdened rate for Prhmd *
Investigator) 0.00

TOTAL PROJECT COST: $20AW.W

Notes Essentially all work by the principal investigator will be performed using Bristlecone
Corporation's facilities, equipment, and supplies (mdpding all postage, copying, telephone,
facsimile and overnight delivery expenses for communications, originating at Bristlec[mc). The
rate of 559.00/hoar for the principal investigator in BETCs total burdened rate. It includes
a base hourly rate of $56.00/hour for Dr. Rod and 13.00/hour (5.36 percent) overhead.

ow"

lnvcAccs will be submitted at the end of each mr nth during the project. Payment is due within 30 days of invoice
(net 30 days).
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Travel Costs: 
Principal Investigator: 

Inlern: 

Miscellaneous Expenses: 

TOTAL PROJECT COST: 

(paid for by ASFL) 

Two one-day trips from Reston, 
VA to New York City 

@ $213.00 per trip -
RT train fare ;; 
per diem (meals) ~ 
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Two ouc-day trips from 
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@ $185.00 per trip -
RT train fare = 
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local transport '" 
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25,00 
10.00 

(included in burdened rate for PriQcipI.e 
Investigator) 

0.00 

430.00 

320.00 

$18,880.00 

1,120.00 

0.00 

SZQJJOU,OQ 

Notes • Essentially all work by the principal bavestigator will be performed using Bristlecone 
Corporation's facilities, equipment. aDd supplies (iwdlding all postage, copying. tt:lcpbonc, 
fac5imilc and overnight cle1M:ry expenses for commmdc:ations originating at Bristleconc). The; 
rate of S59J'Ojbodr for the principal investigator ill BETC's total burdened rate. It include!; 
a base hourly rate of S56.00/hour for Dr. Rod and S3,OO/bour (5.36 perccnt) overhead . 

.... 
Invoices will be submitted at the end of each month during the project. Payment ill due within 30 days of invoice 
(net JO days). 
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Figure I Proposed Model for Mercury Transport In Tho Bnvitonment.
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EIWUtoNnOlrAi. TRRNSPOftT HODEL: G£OGftRPHI C ~PORTJ Oftt1£NT OF t1ftr£RI AL USES 

SOURCE CAfEliORV: 

1) nETRlLURGICRl OPERRTIONS; 

2) FUEL: Slo!ltiono!lr~ sourc.s; 
Uti li li.5 (hi gh slock) 

) FUEL: Slalioner~ sourCP5; 
Industr~ (nid slack) 

~) fUEL: Statkono~ sourc •• ; 
Resid~li.l. Conn.rci.1 
I ni.c.Jl~s (lou stack> 

5) FUEL: Transportal ion 

~) INDUSrRV: PGint Sourc •• 

n UIJUsrRV: lIon-fOoi nt. 5ouI"CI'S 

8) OG USES: .. U e.l ....... i •• 

') flGRICUlTURE: 

ID) SOIL lOSS: 

II) RDuEcrION INfO RIRSH£D: 

SOURCE SUB-(flrEGORIES: 

SIC 3312: IRON a STEEL ~DRKS: 
SIC 3331: PRr"ARV COPPER: 
SIC 33)2: PRInARv LERD: 

CORL (bi t.uninous>:. 

COAL (anlhracil. & bilu~inous) 
OIL (rpsi dual) 
OIL (distillal.) 

0DRl (b.tuninuus) 
OIL (rl'Si .... l) 
OIL (distil'.l.) 

{ •• } uspd in LERD calculations o~!~: 

" > 
I 

\ 
> 

I , 
I 

I 

SIC 2812: flLKALIES I CHLORINE <~rcur~) ~ 
SJ C 281'; I NORGANI C PI GnDtrS (I_d) :. 
SIC 2851: PAINTS I ALLIED PRODUCTS CI_d) I 

CHEnICRI..: Non-£nbadi.d Induslria. Ch_. Us.: 

nErRLLIC USES (EMc~l te.ti"" • [I.c.) , 
PIIOTECnw: CDUER: Pl.li..., • t..b."" , 
PROTECTIW: CDUER: Paints I 'i~nts , 
ELECrRICAl: gelt.ri.s I Equ;~nt \ 
ElECTRICAl: Oth.r Us.s, rnsl~.nls •• te. I 
BIOCIDAL: Mon-AgriCul. (~Mc.fl n~ical> I 
nEDICRl. DENTAL. PHRRMACEUT CAL I 
NOT ELS£~HERE ClRSSIFIED: I 

RElEVANr CROPS 

NATURAL SOIL CONCENTRATION: \ 
I ANTHROPOGENIC RC~U"UlRrIOH: 

(1) 
f(2) 
t(3) 
I ("I) 
,f (5) 

"ETRLLURG(CAL OPERAfIONS: , 
FUEL: Slal; Ulllili~s (ha9h stbck) " 
FUEL: Slat; Induslr~ (nid slaCk) > 
FUEL, Slal; Olh~r (lo~ slaCk) I 
FUEL: rransportalion I 

COUNTY or HVDROLOGICAl UNIT (HU) 
PRODUCTION a CONSUMPrION COnPUTAfIDH: 

[US or STArE PRODUCTION] x 
(CO. or HU SIC PROOUCflDN ~ORKERSJ / 
[US or STArE SIC PRODUCTION UORKERS] 

[STATE UTILITV FUEL USE) x 
(COUNTV or NU TOTAL POPULATION) I 
[STATE rOTAL POPUlRTION] 

[STATE I NOUSrRY FUEL USE] .. 
[CO. 01" HU ALL PRODUCTION LlORMERSl I 
(STRTE RLL PROOUCTIaN ~KERS] 

[STarE RES •• ton •• "ISC. FUEL usn .. 
(CIUUY or IIlI rDTRL POPUUIfUJIIl I 
(SrRrE TaTaL POPUlArlON] 

(US rEL CONSUMPTION <lpad conl~"l)} H 
(STRTE GAS. USE] / CUS GAS. USE) .. 
[COUNTY Gr HU TOTRl POPULATION] I 
(STATE TaTRL POPULArION) 

[US or STATE PRODUCTION) • 
[(0. or MU SIC 'ROOUnl ... allRIC£RS] , 
OUS ~ STArE SIC PRODUCTION UORKERS] 

(US CONSllPTlOM 4Mtllut.,..t c_l~l)] • 
[CO .... lit TOr .. PlllJDUCrI .... I<ERSl I 
[US roM.. ..-en- .....uISl 

[US C:~I. Cpollut ... t c_lenUl • 
(CDIMTY ., .. ronlt. PGI'Ul.",.GIll ~ 
[US TOTAL POPUlATION] 

[US BIOCIO£ USE <pollutant conlpnl)] M 
[COUNTY or NU ACRES OF CROP) / 
[US ACRES OF C~OP] 

LOCAL SOfL [ONCENTRArION 
(fran rr'.r.nc. or calculalion> 

STATE-LEVEL MAfERIAl USE COnpUTArIONS 
FOR: IL, nJ. nD, DC. ON, PAt VA, ~V. 
Ontario I Ou~b.c (Canada); ~lso. parls 
of cr, "~. NJ, NY I ur nol in H-R basin 
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FIGURE a

ESTIMATED MERCURY EMISSIONS IN TO MMSON-RARITAN BASIN
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TO SURFACE WATER ® PERMANENT REMOVAL Q RETENTION ON RURAL LANO

FIGURE 4

ESTIMATED MERCURY LOADING TO ENVIROWENTAL RECEFTORS
IN THE HUDSON-RARITAN BASIN
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FIGUIE I 

EstIMATED KElCUiY EMISSIONS IN THI IUDSON-IARITAN &ASIN 
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FIGURE 5

CATALOGING UNITS IN THE HUDSON-RARITAN BASIN
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IF'Sure i Lake Ontario Basin and Major Sub-Basins

13

160 - Bellev8le • Napanee Area Rivers
161- Trent River
162 - Oshawa - Colborne Area Rivers
163 - Toronto Area Rivers
164 - Hamilton Area Rivers
165 - Niagara Peninsula Rivers

New York
03 - Lake Ontario 01 Western Section

02 Central Section
03 Eastern Section

04 • Genesee River
07 • Sen#U • Oneida - Oswego Rivers
08 • Black River
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Ft.ure , Lake 9ntario Basin and Major Sub-Basins 
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Sub·Basins 

Ontario 
160 • Bellevila • Napanee At~a Rivers 
161 • TI1!fJI River 
162· Oshawa • Colborne Area Rivers 
16J • Toronto Area Rivers 

. 164· Hamilton Area Rivers 
165· Niagara Peninsula Rivers 

New York 

P.15 

03 - Lake Onlarlo 01 Weslern Section 
02 Cenlral Se<.\ion 
03 Easlem Section 

04 • Genesee Rivet 
07 • Seneca· Oneida· Oswego Rivers 
08 • Blade Rivet 
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