Susquehanna River Basin Commission (SRBC)
Water Quality Advisory Committee (WQAC) Meeting Minutes

U.S. Geological Survey (USGS) Office
215 Limekiln Rd
New Cumberland, PA

September 23, 2009
10:00 a.m.

A. Introduction and Opening Remarks (Dave Heicher, SRBC)

Dave Heicher, SRBC, opened the meeting with introductions (see Participant List in
Attachment A). The WQAC usually meets twice each year, in spring and fall.

B. Lower Susquehanna Source Water Protection Project and Early Warning System
Improvements (Andrew Gavin, SRBC)

Andy Gavin, SRBC, gave an update on the Lower Susquehanna Source Water Protection
Project (SWP) and Early Warning System (EWS) improvements. SRBC will be involved in the
development of individual source water protection plans for over 20 systems in the Lower
Susquehanna Subbasin, development of a Lower Susquehanna Subbasin SWP Strategy, and
enhancement and expansion to the Pennsylvania portion of the EWS.

The U.S. Environmental Protection Agency (USEPA) and Pennsylvania Department of
Environmental Protection (PADEP) require the following minimum elements for source water
protection: steering committee and public participation, SWP area delineation, contaminant
source inventory, SWP area management and commitment, contingency planning, and new
sources. SWP plan development will depend on steering committees and public participation
and will include source delineation and contaminant inventory refinements, as well as a
management/implementation plan. Strategy development could include a regional partnership
framework throughout the subbasin, identification and prioritization of regional issues (such as
pollutants, critical conditions, etc.), and a regional implementation plan.

The EWS has been in operation since 2003. The EWS enhances drinking water
protection efforts. It measures pH, temperature, and turbidity at public water supply intake
locations with real-time data transmission to monitor rapid changes in water quality. Four
stations have organic contaminant detection capabilities. Staff wants to add additional stations
and parameters, as well as enhance and develop an analytical tool for time-of-travel and
contaminant tracking. SRBC is interested in forming partnerships with water suppliers,
federal/state agencies, county/municipal planning, watershed/citizen organizations, and regional
organizations like PA Rural Water and the Lower Susquehanna Center for Land and Water. In
2006, New York provided funds for EWS expansion into that portion of the Susquehanna River
Basin.



SRBC completed the New York expansion for the Elmira/Binghamton intakes in summer
2009. In addition to the standard parameters, dissolved oxygen, conductance, and organics
detection have been added. SRBC also installed “stand-alone” remote monitoring stations
upstream of the New York intakes and was able to measure for the additional parameters
mentioned above. SRBC has been able to apply the knowledge from New York to upgrade
equipment and parameters at several Pennsylvania stations, some in partnership with the
Susquehanna  Heartland  Coalition. Staff is working to standardize data
transmission/management modules for ease of implementation at new stations. SRBC currently
operates nine stations and is hoping to have the online web interface completed by the end of
2009. The four new stations measure temperature, conductance, pH, dissolved oxygen, turbidity,
and water depth. One station is powered by a solar panel. The data are transmitted by a cell
modem.

C. Marcellus Shale Water Quality Considerations (Dave Heicher, SRBC)

Dave Heicher, SRBC, gave an update on Marcellus shale water quality considerations in
the Susquehanna River Basin. Dave prepared a draft matrix (spreadsheet) at the request of
SRBC’s Maryland Commissioner, Dr. Robert Summers, after the last WQAC meeting via
webinar. This matrix lists the regulatory controls in place to protect water quality during
Marcellus shale gas well development in the Susquehanna River Basin. At the request of
Pennsylvania, Dave agreed to accept comments until October 16. An updated version of the
matrix is attached.

Andy Gavin, SRBC, gave an update on SRBC’s remote water quality monitoring network
proposal. SRBC proposes to implement a network designed to remotely monitor water quality
conditions to maintain and protect surface waters in select portions of the basin. It would take
some of the technology used in the EWS. The monitoring network would utilize state-of-the-art
monitoring and communication technology to collect and transmit real-time water quality data.
The proposal would help monitor areas affected by the increasing demands of the natural gas
industry. The Water Resources Management (WRM) Division at SRBC handles SRBC
regulatory approvals needed for the natural gas companies to use water in the basin. Contact
Mike Brownell, chief of the WRM Division, with any questions on the proposal.

D. Bathymetry and Sediment Storage Capacity Above Conowingo, Holtwood, and Safe
Harbor Dams (Mike Langland, USGS)

Mike Langland, USGS, gave an update on the Lower Susquehanna River Reservoir
System Bathymetry study completed last summer. The reservoirs have been filling with
sediment and associated nutrients, reducing capacity for sediment storage. Approximately 55-60
percent of the sediment and 40 percent of the phosphorus are being trapped. The revised
estimate given in 2001 is 25-30 years of remaining sediment storage capacity. At capacity,
sediment and phosphorus loads may increase significantly to the upper Chesapeake Bay. The
project objectives included collecting bathymetry data to update and map bottom-surface



profiles, providing updated estimates of remaining capacity for sediment storage, and providing
information useful to consider appropriate management options.

There are three reservoirs in the Lower Susquehanna River system: Safe Harbor Dam,
Holtwood Dam, and Conowingo Dam. York Haven Dam, located farther upstream, has no
significant sediment storage capacity. There has been long-term monitoring in the Susquehanna
River system, so we are able to see a significant decrease in sediment loads from 1900-1999.
However, from 2000-2008, there was a slight increase: an average of 4.3 million tons of
sediment in and 1.2 million tons of sediment out, averaging 72% trapped.

Total deposition of sediment above Safe Harbor Dam in Lake Clarke was about 92
million tons in 2008. Total deposition behind Holtwood Dam in Lake Aldred was 14 million
tons in 2008. Total deposition in the Conowingo Pond behind Conowingo Dam is 174 million
tons.

Overall, there is room for about 30 million tons of sediment until storage capacity is
reached in the Conowingo Pond. Predictions are for steady state to be achieved in 15 to 20
years. However, if future changes are added, the number of years could be increased. If
transport is decreased from 4.2 to 2.5 million tons per year, four more years could be added.
Five more years could be added due to statistically expected scour removal. If the trapping
efficiency could be decreased to 55 percent, four more years could be added. With all of these
changes, the time period for steady state to occur may increase to 25-35 years. USGS
encourages bathymetry to be conducted more frequently.

USGS will continue to work with other federal and state agencies and partners to
consider possible solutions. The U.S. Army Corps of Engineers (USACE) is considering a new
study, which Anna Compton discussed in the next item. Mike also mentioned reconvening the
Sediment Task Force (first convened in 2001) and considering some of their solutions, including
removing reservoir sediment, reducing sediment transport from source areas, and using
floodplains to dissipate stream energy and store sediments.

E. USACE Sediment Behind the Dams Study (Anna Compton, USACE)

Anna Compton, USACE, gave a presentation on the USACE sediment behind the dams
study. USACE got involved in the original sediment study in 1999 when SRBC formed the
Sediment Task Force. USACE was given authority to study shoreline erosion and related
sediment management measures that could be undertaken to address the issue of sediment behind
the dams. The original reconnaissance phase had two parts: Part 1 was sediment behind the
dams on the Lower Susquehanna River, and Part 2 was Chesapeake Bay shoreline erosion.

SRBC and USACE had scoped a cost-shared, traditional feasibility study in fall 2003
estimated at $2 million. Options for use or disposal of dredged material would have been studied
and compared. A No Feasibility Cost Sharing Agreement was signed, and the study was not
initiated. However, current USGS estimates have Conowingo Dam reaching steady state in 15-
20 years (not including scour events). USACE is looking for cost-sharing partners, and is



reconvening the Sediment Task Force in late October. USACE has had conversations with the
Engineering Research Development Center (ERDC) to learn about the different tools,
applications, and models available to help answer questions.

USACE is holding the Sediment Task Force meeting on October 29, 2009. The agency
would like to secure a sponsor by December 2009 and have a signed agreement for the study by
May 2010. The Feasibility Phase would start in August 2010.

F. Lunch

G. Chesapeake Bay TMDL and Executive Order Implications and Opportunities (Rich
Batiuk, Chesapeake Bay Program)

Rich Batiuk, USEPA Chesapeake Bay Program Office, gave an update on the
Chesapeake Bay Total Maximum Daily Load (TMDL). He said it will be one TMDL broken
into 92 segments. Maryland, Virginia, Delaware, and Washington, D.C. have listed most of
these 92 tidal water segments as impaired. All six watershed states (Pennsylvania, New York,
West Virginia, and those listed above) must help achieve the prescribed sediment and nutrient
diet for each of these Bay tidal water segments. For example, Maryland will have 51 TMDLs—
one for each Bay tidal segment. Each TMDL will address all sources within the watershed
directly draining into each respective tidal Bay segment.

Rich explained the watershed implementation plan expectations and sequencing. Plan
development and model runs will be performed from October 2009 to June 2010, and then plan
details will be put into draft waste load allocations (WLAs) and load allocations (LAs). The
final TMDL will be established by December 2010. USEPA will have two-year milestones for
reporting, modeling, and monitoring from 2011 to 2025. Rich said that the actual court order
deadline for the TMDL is May 2011.

USEPA will issue final watershed implementation guidelines and hopes to have
agreement with the partners on new nutrient jurisdiction-based target cap loads by the end of
October 2009. The agency will issue more detailed descriptions of consequences for not meeting
TMDL requirements by mid-November. The first round of public meetings will be held
November to January, and the states will work with local governments and stakeholders to
implement the TMDL. The states and local government will develop watershed implementation
plans by May 2010. Public meetings for the draft TMDL will be held June to September 2010,
and the final TMDL will be established by December 2010.

Rich also mentioned a series of seven federal agency reports (under President Obama’s
Executive Order) on water quality, targeting resources, stormwater and federal facilities, climate
change, public access and conservation, monitoring and decision support, and habitat and
research for living resources. There is a link to these reports on the Chesapeake Bay Program’s
web site at http://executiveorder.chesapeakebay.net/. Rich talked about some key points under
the water quality report, such as following the new accountability program with the Bay TMDL,




achieving pollutant reductions through regulations, permits, or enforceable agreements, and
proposing new/expanded consolidated animal feeding operation (CAFO), stormwater, and source
rulemakings.

Rich said there were three ways that the WQAC could be involved with the Bay TMDL.
First, members could get informed, stay involved, and participate in upcoming public meetings.
Members also could work with the three watershed jurisdictions and federal partners to do what
is best for the Susquehanna River, as well as keep a critical eye on issues unique to the river
(sediment behind the dams, legacy sediments, acid mine drainage (AMD)).

H. Maryland Antidegradation Strategy for Protection of High Quality Waters
(Matthew Rowe, Maryland Department of the Environment (MDE))

Matt Rowe, MDE, gave a presentation on the Implementation of Maryland’s
Antidegradation Policy. The Clean Water Act (CWA) can be thought of as a “three-legged
stool” of designated uses (such as recreation, trout fishing, etc.), criteria to support uses, and
antidegradation policy. Maryland’s antidegradation regulations state that water quality better
than the minimum criterion shall be maintained. The regulations also define assimilative
capacity for high quality waters, as well as discharge and water and sewer plan amendments to
waters designated as high quality. An antidegradation review must first consider a no discharge
alternative. It also must consider discharge modifications to limit the use of the assimilative
capacity. Lastly, it must perform a social and economic justification if a particular discharge will
degrade a Tier II segment. Maryland currently has 223 designated high quality stream segments
that were identified using Maryland’s Biological Stream Survey (MBSS) data (fish and benthic).

MDE developed GIS screening tools such as online and PDF maps on its web site, as
well as a Tier I Geodatabase compatible with ArcGIS. These tools will help determine if the
activity specified in a particular permit application will be located in an area draining to a Tier II
stream segment. MDE has been doing internal outreach, such as brown bag lunches with key
permitting programs, and external outreach, such as targeted mailings to planning, economic
development, and public works directors throughout the local jurisdictions. MDE has also
performed targeted monitoring by identifying new Tier Il segments, increasing coverage in “hot
spot” areas, and enhancing baseline information statewide. MDE developed permit guidance
elements such as minimum 100 foot stream buffers, environmental site design, baseline (and five
years post-construction) biological and flow monitoring as permit requirements, phasing,
pollution prevention, and land use change thresholds.

MDE is revising regulations to increase clarity and better define scope of regulatory
authority. Matt mentioned pilot studies performed with three local jurisdictions to better
understand their planning processes and identify outreach points. MDE might include NPDES
general construction permits in future regulations. A GIS land use change tracking tool to
determine cumulative impacts also is being considered.



L American Eels Do Everything Backwards—American Eel Restoration in the
Susquehanna River Basin (Steve Minkkinen, USFWS, Maryland Fishery Resources
Office)

Steve Minkkinen, U.S. Fish and Wildlife Service (USFWS), gave a presentation on
American eels. Eels are the only catadromous (migratory, spawning in salt water) species on the
East Coast, and do everything “backward” from the anadromous (migratory, spawning in fresh
water) species. Immature eels hatch from eggs spawned in the Sargasso Sea, ride the Gulf
Stream north, and then ascend North American rivers and streams, where they grow into adults.
Concern over eels started when commercial eel landings started to decline in the 1970s. USFWS
reviewed the petition submitted to add eels to the Endangered Species Act and determined that
listing was not warranted.

Dams on the Susquehanna River block migration of eels. Fish passage on the river has
been designed for anadromous species like shad and river herring that move upstream as adults
and prefer high flows and daytime migration. These passage methods are ineffective at passing
juvenile eels because eels travel in slow water, are smaller, and migrate at night to avoid
predators. Steve mentioned that the three dams are up for FERC relicensing over the next five
years, and that eel passage is an important issue.

Eels are apex predators that feed on almost everything in the river. Freshwater mussels
(eastern elliptio) use eels to complete their life cycle. Mussel larvae attach to eels and are carried
upstream, where the larvae detach and drop to the bottom to mature as adults. Lack of eels
above dams may be limiting mussel populations. Mussels live fairly long lives (over 100 years)
and can improve water quality by filtering out nutrients and sediments.

USFWS has started sampling eel populations downstream of the Conowingo Dam.
USFWS also has been working with USGS to study the relationship between eels and mussels in
the Susquehanna River to confirm the eels as the primary hosts of eastern elliptio (and possible
hosts for other species). Over the last few years, USFWS has conducted experimental eel
introductions in river tributaries above the dam. The fish were immersed into antibiotics for six
hours so they would be identifiable by UV light if re-captured. USFWS stocked approximately
15,000 elvers in Conowingo Creek in 2009 and will stock for two more years. Fourteen sites
were sampled in the Susquehanna with one control site in the Potomac River. Qualitative and
quantitative surveys were performed, and mussels found in quantitative surveys were identified
and measured. Steve believes that eels are important to eastern elliptio reproduction and that this
hypothesis should be tested in areas where there is currently no recruitment (such as Buffalo
Creek and West Branch Pine Creek). Future studies could include increasing elver captures
below Conowingo Dam, stocking eels in upstream tributaries, determining if eels can move
through Conowingo Pool, determining optimal size of eels as a freshwater mussel host, and
considering downstream passage issues.



J. Use of Lime Silo Dosers for AMD Treatment on Bear Run (Tom Clark, SRBC)

Tom Clark, SRBC, gave a presentation on the use of Swedish bucket lime silo dosers for
AMD treatment on Bear Run. Bear Run is a 19.3 square mile subwatershed of the West Branch
Susquehanna River located in Indiana, Clearfield, and Jefferson Counties. Much of the
watershed is inside state game lands 174, and is very rural with an extremely small watershed
population. Most of the pollution in Bear Run is from AMD. SRBC is the first recipient of a
Watershed Renaissance Grant Award from the Commonwealth of Pennsylvania which is going
to allow this watershed to be completely restored.

There are several treatment alternatives for Phases V-VIII of the Bear Run project. With
no treatment, Bear Run continues to be impaired. With passive treatment, there is a risk of
malfunction due to heavy acidity and aluminum loading. With active treatment, there are high
operational costs. The Swedish bucket lime dosing system is considered to be a combination of
passive and active treatments because it has the benefits of both treatments while lessening the
risks and costs. The silo allows a direct relationship between the lime dose amount and flow. It
uses no electricity, only the power of the water flow. The maintenance is minimal, easy, and
cheap because the dosing system only has three moving parts. The silo has a small footprint of
approximately 100 square feet. It also minimizes thermal pollution.

Tom explained how the Swedish bucket system was tested before implementation on
Bear Run. A one-ton test unit was borrowed from Environmental Dosers and installed on the
Banks Coal #1 Discharge, which has water quality similar to the Phase V-VIII discharges. The
test unit was filled with a half ton of hydrated lime and a datalogger was installed a quarter of a
mile downstream on Murray Run. The test ran from May 11-18, 2009, and the doser was online
May  13-18, 2009. A video of the doser is available online at
http://2009.treatminewater.com/images/DStammIimeDoser.pdf (slide 6 of the 37MB PDF file).

From the test, staff concluded that the doser method was a viable technique for
discharges with high acidity and metals. The lime dosage amount could be scaled back to a
quarter ton per week for the Banks #1 discharge treatment, which would cost about $1,440 a
year. The lime reaction does increase the temperature of the discharge slightly, but the majority
of the lime dispensed seems to be dissolved.

Staff compared costs for the Swedish bucket system versus passive treatment. Passive
systems are usually sized for a 25-year life span. Based upon calculations, the doser seems to be
less expensive for treatment of Phases V-VII, especially based on 25-year calculations. A doser
costs approximately $100,000 to install, and the yearly costs are lower. However, the discharge
needs to have appropriate elevation and distance from the stream to allow proper mixing. The
silo also needs to be easily accessible for lime delivery trucks, and be as inconspicuous as
possible to reduce vandalism.

Tom believes that the Swedish bucket system is possibly the best solution to treat high
acidity and metal mine discharges in Pennsylvania. The Swedish bucket system can also be used
for remediation of acid rain impaired streams. More testing will need to be done, but the systems
are already in use in the Upper Potomac River in Maryland and have yielded good results in



those headwaters. There are annual costs, but those should be the same every year. The dosers
are also made in Brookville, Pa.

K. Activities of Others and Open Discussion (All)
Dave asked meeting participants to send any comments on the Marcellus shale

spreadsheet to him by October 23, 2009. Dave will send the meeting minutes to the committee
members and meeting participants when completed, as well as proposed 2010 meeting dates.

8 68597.1



Attachment A

Participant List
Name Organization Phone Email
Batiuk, Rich USEPA Chesapeake 410-267-5731 batiuk.richard @epa.gov
Bay Office
Bierly, Dan USACE 410-962-4458 daniel.m.bierly @usace.army.mil
Buckley, Pat PADEP 717-772-1675 pbuckley @state.pa.us
Campbell, Jim USGS 717-730-6912 jcampbel @usgs.gov
Compton, Anna USACE 410-962-4633 anna.m.compton @usace.army.mil
Dille, Kimberly SRBC 717-238-0426 kdille @srbc.net
Fais, Jennifer STCRP 607-962-5092 ifais@stny.rr.com
Freehafer, Peter NYSDEC 518-402-8205 pbfreeha @ gw.dec.state.ny.us
Garrison, Sherm MDNR 410-260-8624 sgarrison@dnr.state.md.us
Gavin, Andy SRBC 717-238-0426 agavin @srbc.net
Grisé, Sara PA Sea Grant 814-602-4383 | sngl21 @psu.edu
Grundy, Jo Ann USACE 410-962-6136 Jo.Ann.Grundy @usace.army.mil
Hamilton, David OSM 717-782-4036 dhamilton @osmre.gov
Heicher, Dave SRBC 717-238-0423 dheicher @srbc.net
Hewitt, Michael EPCAMR 570-371-3524 hardcoal @epcamr.org
Hoffman, Jennifer SRBC 717-238-0426 jhoffman @srbc.net
Hoffmann, Michael USEPA 215-814-2716 Hoffmann.Michael @epa.gov
Hollier, Hilary SRBC 717-238-0426 hhollier @srbc.net
Kemmerer, Leigh Ann SRBC 717-238-0426 | lkemmerer @srbc.net
Langland, Mike USGS 717-730-6953 langland @usgs.gov
Minkkinen, Steve USFWS 410-271-4976 steve_minkkinen @fws.gov
Pulket, Molly PADEP 717-783-2949 mpulket@state.pa.us
Rowe, Matt MDE 410-537-3578 mrowe @mde.state.md.us
Sachs, Herb MDE 410-537-4499 hsachs @mde.state.md.us
Schreffler, Curtis USGS 717-730-6913 clschref @usgs.gov
Shertzer, Rick PADEP 717-783-2300 rshertzer @state.pa.us
Spontak, Jim PADEP 717-705-4799 jspontak @state.pa.us

Strassman, Sara

American Rivers

717-763-0741

sstrassman @americanrivers.org

Weaver, Susan

PADEP

717-783-8055

suweaver @state.pa.us

Whitney, Sarah PA Sea Grant 610-304-8753 swhitney @psu.edu
Zemba, Andy PADEP T17-772-4785 azemba@state.pa.us
Zimmerman, Tammy USGS 717-730-6974 tmzimmer @usgs.gov




‘'sailioe)

uoissiwsuel] 10 ‘suolelado juswieal 1o
‘Buissasoid ‘uononpoud ‘uonelojdxa seb pue |0
woJy sabeyasip Ja1em WI0lS paleulweiuooun
10} YAD 38yl Japun suwiad S3QdN alinbal

10U |[eys Ssalels ayl pue Yd3sn eyl saiyioads
(2)(Dzoy uonoas /86T Ul 10V 8 01 pappe
sem yaiym ‘(d)zoy uonoas yim asueplodde

u (666T :Il 8seuyd :066T ‘T 8seyd) weiboid
Bumiwiad Jeyremwiiols e padojaaa 'SEY Ued
d40 0F Ye punoj g ued pue ‘6/6T Ul paysiiand
alam ydiym ‘uonoesixa seb pue |10 10} (SO713)
saullapINb uonelLul| JusN|e paysiigels

sdeo Alore|nbay/siuswwo)/swa|qoid

G Jo T abed

1uawdinba Buljup

40 Juswaoe|d pue JuswaAOW dY}
10} pue Buljjup 10} aus e aredaid
0] Aressadau asoyy Buipnjoul
‘suonelado pue sanAnoe

piay seb pue |io |le apnjoul

0} suonesado J1010as seb pue

lo papnjoxa ayy Buiuyap Ag 1ov
Jarepn uea|D ayl jo uondwaxa
(2)()zoy uonoes auy: patipow
500z J0 10V Adljod ABiau3 ayL

"ZZT UoNvas ¥4D Ov pue
‘sa)elS palun ay) Jo siarem ol
92In0s jiod e wo.y uosiad Aue
Ag ueinjjod Aue jo abreyasip
a1 siqiyoud yoiym (e)TIET
uofdas JSN €€ PV Jare
uea|D au} Jo (e)TOE Uonoas
‘(S3AdN) waisAs uoireuiwn|3
abreyosiq weinjjod reuoneN
9UL ‘T'€CT UONd8S Y4D OF 03
wensind saipoq Jayem adepns
01 syuein|jod jo abieyasip

1o} sarels 01 parebojap
sweiboud jo yhisiano

pare|nbay AuAnoy

14vdd

5002 40 10V Adljod ABisug

(WMD) 10V 1a1eM ues|d

Alloyiny

A1ore|nbay jA101n1RIS
uiseg JaAly euueyanbsng ayl ul luawdo[aaaq ||I9M SeO aeys snj@ae buling Alend Jarepn 1991014 01 sjo11uo) Aloe|nbay

Yd3asn

(vd3asn)
Aouaby uonodal0id [elUBWIUOIIAUT ‘SN

Aouaby

[esopa-



“J181eMm Bupjuup Jo $824n0S

punoJBiapun se aAIaS Tey) suolew.o} ol
spin|} a1sem Jo [esodsip siuanaid Ajjeanyioads
uonenbal sy -l1arem paonpoud jo asodsip

0] pasnh ag Aew Aay 10 ‘A1anodal aoueyua

0] sauoz Bulreag-seb pue -[10 Ol SPINj} JaY10
pue Jayem 108[ul 01 pasn aq Aew s|jom || sse|D

sdeo Alore|nbay/siuswwod/swa|qo.id

G Jo Z abed

‘Aoewnd areis aney Ajualind
10U 0p YoIym ‘“eluenjAsuuad pue
NIOA MaN ul welboud siyr suni
vd3sn -uononpoud seb pue

]I0 Yyum pareldsosse ale yoiym
‘S||aMm || SSB|D Ul spinjy Jayio pue
saulg Jo uondalul punoibispun
ay) salenbial ydasn

‘uonippe u| ‘sjueulwelu0d apew
-uew pue Bulnoo Ajeinyeu
y10q 1surebe 199104d 0] 1a1EM
Buuup Joj sprepuels paseq
-yjreay [euoneu s18s Yd3asn

pare|nbay AlAnoy

10V Ja1ep BunuLg afes

Aoyiny
A1ore|nbay jA101n1RIS

14vdd

vd3asn

Aouaby



sdeo Alore|nbay/siuswwod/swa|qo.id

(W3) wawssassy
[eluawuoliAug Jo (S|13)
JusWalelS 10edw| [elUSWUOIIAUT
ue Jo uonetedald alinbal

Aew ‘uawanjonul Aouabe

JO |9A8] 8Y1 Uo Bpuadag
'syoedwi [elUSWUOIIAUS

1o} pazAjeue aq spue| [eJapa}

uo swdojanap pue uoielojdxa
sefb [einreu 1ey] salinbay

‘slaureiuod
1o} spJepuels paysijgelsa

os[e sey pue saAnippe Bulnioely
Ul punoj sfealwayd snopJiezey
O uoneuodsuel) sarenbay

pare|nbay AlAnoy

G Jo ¢ abed

10V Adljod
[eluawWwuolIAUT [euoieN

10V Asjes

wJojiun uoneuodsuel |
S|elsie|\ snoplezeH
pue 1oy co_ﬁmu‘_oam:w._._.
[eusle|\ snopiezeH

Aoyiny
A1ore|nbay jA101n1RIS

14vdd

Aninnoe

ay) uo juapuadap Aouabe ajgedlddy

uonepodsuel] Jo Juswuedad ‘SN

Aouaby



"8IS 8y} uo pasn pue juasalid syonpoud

anppe Buunioely olnelpAy jo Alojusaul
Buiuuni e urelurew o3 JuawaJinbal ayl apnjoul
sueld asay] ‘sue|d Uonuanaid uonnjod
131eMuWI0]S arep-01-dn urejurew pue ‘quawajdwi
‘dojanap 03 sio1esado alinbal youns Jalemuwiols
Jo} syuwad essuab D3IASAN S||om [esodsip
aulig Jo asn ay} 1o} palsinbal sI mainal YO3IS
olyvads-a1s ‘||lam uondaful punolbiapun ue
BIA Ja1eM3]SeM JOo asodsip 01 papaau si Jwiad
S3AdS ® ‘sss|ayisuoN ‘welbold (D1N) [0au0D
uonoalu| punoibispun ayi Joy Alloyine surelal
Vd3SN ‘Jarem aodelns se ||am Sse Jarempunolb
0] sab.eyosip 92inos juiod Sj0uU0d

W Teyl Ui 1oy Jsrepn ues|d syl Ag palinbai reys
uey) 8dods ul Japeolq si pue (S3AdS) walisAs
uonreuiwi|3 abreyasiq Juein|iod ayeis syl

se umou sI welboid ay) ‘me| 81e1S HI0A MaN
Japun 19V Jslepn ues|D syl Yim aduepliodde
ul sabieyosip Ja1eMuwIolS pue Jajemalsem

0 |041U02 3y} 40} Yd3ISN Ag panoidde

uaag sey yoiym welboud e sey areis HIoA MaN

‘pouad Jeah-g e

Buninp pajjup g ||IM S|[am a|diinw 818ym Saus
J1Iom e syoedwi [enualod pue ‘piny Bulnioely
juads jo uonisodsip ayewnn pue [eAowal
‘sannippe pue Jajem Jjo Bulpuey Jadoid ainsua
0} 3)IS ||]am 8y} Je paJinbai saniioe) pue adeds
‘pinyy Buunioeyy olneIpAY Ul SaARIppe JO asn
‘SfemeIpylM JS¥eM JO UOISSNISIP Sapnjdul S|I39

sdeo Alore|nbay/siuswwod/swa|qo.id

G Jo ¢ abed

"O3dSAN woly

JNwiad e asnbai Ajresauab 103
a3 Jo ¥z 8oy Aq parenbal
Spueiam J0 1834 00T ulyim
pajedo0| suonde ‘0s|y ‘sweans
01 92UeQINISIP 10 ‘uoiedIlIpOW
‘abueyd Aue j0ju0d 01 DJASAN
ss|qeus 809 Wed HHOAN

9 "layem oeqmol) Jo SIaAIBdal
pue ‘sig|ney ‘siorelausb

Aq paurejurew pue pala|dwod
aq wioH Bupjoel] a1SeM
uononpold pue Bullua e yeys
sainbai osfe yoiym ‘O3ASAN
Aq pare|nbal os|e si s|jam wolj
Jarem 3oegmol4 SjueuILRIU0D
Jay1o Jo ‘1arem jjes ‘seb ‘jlo Aq
saliddns Jayem ysaly jo uonnjjod
3y} pue Jayloue ol wnieans
3UO JO 1IN0 J31eM IO ‘Bulq

‘seb ‘|10 Jo adedasa ay) Apawal
1o juanaid 0} ‘pawire|dal pue|
Buipunouins ay pue ‘pabbnid
pue ‘pajelado ‘palonisuod
‘payUp 8g s||am eyl alinbai

01 DIASAN sazuoyine 103 ayl
JO € 9L ‘€EZ 9|2V ‘uonippe u|
*(UWNJOY sJUBWWOD 88S) SaIPoq
Jayem adeyns pue usyem punolb
01 sabueyosip Joj sywiad sanss|

‘parebiiw
ale Aay) moy pue uonanpoud
pue Buiup seb pue |10

[eluoziloy/awn|oA Jayem abue| Jo
sjoedwi [ejuswuolinug [enualod
3y} Jo malnal aAIsuayaldwod

e sapinoid yeys (S139S)
Juswalels 10edwl| [eIUSWUOIIAUT
ouBua9 rejuswa|ddns

e Jo uonesedalid paiinbay

pare|nbay AlAnoy

(103) me

UOIIeAIBSUOD [elUBWIUOIIAUT
91e1S YIOA MaN

‘(Jelopay) 10V Jarepn uea|D

10V Malnay
Alend [eluswuolinug arels

Aoyiny
A1ore|nbay jA101n1RIS

14vdd

O3AdSAN

(D3AsAN)
uolleAIasuo) [ejuswuolinug

Jo uswpedaq are1s “A'N

Aouaby

NIOA MBN



‘sfenoidde yons

urejurew o ureigo 0} sjre} Josuods 108foid ay;
JI UON9R 19300p BY) 9¥0Aal 1o ‘puadsns ‘Ajipow
011ybul 8y} sanlasal DgyS uonaipsunl Buiney
salouabe Juswuianob [eoo| 10 ‘arels ‘[elapay
Jay10 wody 108loid ayy Joy pasinbal sjeaosdde
Jo/pue syjwiad Aressadau |le Bulurelgo wouy
Josuods 109foud ay1 1dwaxa 1ou |reys [eacidde
0ddsS Teyl arels suonipuod 18300p D94dS

“Ainnoe

uonoNIISUOD YIM pareloosse sabieyosip
Jayemuwiols Joj ywiad [ersuab S3AdN

ue 1o} Aldde 1snw os|e Josuods 109oid ay) ‘eale
pue| Jo 183} asenbs QOO‘g UeYl alow SqJNisIp
109loid ayy | “pue| arels uo si108loud ayi i
puejAie| Jo arels ayi 01 Jo ‘uonaipsun| [eao] ayx
0] ue[d |[0J]U0D JUBWIPSS pue UOISOId Ue IWQgNS
0] palinbal si Josuods 108l0id ay) ‘quawanow
yuea Jo spreh 2igno 0QT ueyl Jarealb

SBA|0AUI pUR BaJR pue| JO 188} alenbs 000‘S
uey] alow sqJnisip 10afoid e JI ‘Jeremuiols

0] 10adsal yupn “s109loud 1abie| Joy Juswaiinbal
© 9q p|noys sisAfeue pue Bulonuow

weansu| ‘juswadlojua pue asueldwod
BAI109)49 10} [9A9] B1€1S BY) 18 S82IN0Ssal

Buipuy aq |Im wajgoid 1sa661g auy AjxI

‘sa|ddns

Jarem ajgelod pue sasn ayl| anenbe se yons
Weans ayl ul Sasn Jarem Jo aAindal04d are eyl
S)HWI| JUSN[YS YIM SI19)emalsem ajeys sn||adsep
J0} sywiad abueyosip anssi 01 sueld 43avd
‘sywiad S3AdN 48410 |[e yum sy “welboid
21N ayr pue welboud juswiyeanaid syy

1o} Aoyine surelal Ydasn siwiad abreyosip
Jalemalsem anss| 0} e SWweans uea|d
$,91€1S 8yl Japun Ajioyine sey osfe 43dvd
10V Jarepn uea|d ayi Japun sywiad S3AdN
anss| 0} Yd3sN woly uonehisjap sey 43avd

sdeo Alore|nbay/siuswwod/swa|qo.id

G Jo G abed

'SI9SN WealIsumop pue
juswuoliAua oirenbe ay) 109104d
01 SMmojj mo| Buunp palqgiyouad
1o panwi| aq Aew sfemelpylim
pue ‘paiinbai si Buniodai
[emelpyim JS1ep\ “S[emelpyliMm
Jarem Ylm pajeloosse

Arenb Jayem pue 1euqey
anenbe uo syoedwi siapISu0)

‘paonpoud

seb ay) Jo uoissiwisuel] 10}
palinbai s wiad [elapa} e ‘0S|
‘uonoNJISU0d Joj nwiad Aurenb
Ire ue pue ‘ywJad suonendoidde
Jarem ‘asuadl| spuejiom

Nwiad abueyasiq [ersnpul
S3AdN Nwidd uonanpoid

pue uoneiojdxs seo pue

1O :8pnjoul Aew puejlre ul
sanuoyine bumiwiad ajqediddy

'SaIpo( Jarem adelns o}
sab.ueyosip 4o} sywuad (S3AdN)
waisAs uoneulwig abreyssia
eIN||0d [euoneN sanssi

pare|nbay AlAnoy

(908 1ed Y42 8T1)
suone|nbay malnay 19aloid
S,U0ISSIWIWOD ay) pue ‘uiseg
Janly euueyanbsns ay)

10 S82IN0Say JaTeM 3U) o)
ue|d anisuayaldwo)d DgHs
8yl ((G2G-16 'I'd) 10edwo)
uiseq JaAly euueyanbsng

suone|nbay
puejAie Jo apo) ‘(jesapay)
SJOV JIY pue Jajepn ues|d

me
sweans uea|) elueAjAsuuad
‘(jesopay) 10V J2YEM UBSID
Aoyiny

A1ore|nbay jA101n1RIS

14vdd

(ogys)

uoISSIWIWOD uiseg JaAlY euueyanbsns J2y10
juswiuosIAUg

ay1 Jo Juawedaq puelliep puejAien

(d3Aavd) uonsal0id [elusWUoIIAUT

o wawyredaq eluealAsuuad elueAjAsuuad

Aouaby



