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DCR Coastal Engineering Shore Protection
Point Allerton — Hull, MA

1.0 PROJECT BACKGROUND
1.1 PURPOSE AND SCOPE

Collins Engineers, Inc. in conjunction with Edgewater Resources (the Collins Team) was retained by the
Massachusetts Department of Conservation and Recreation (DCR) to provide an assessment of shore
protection at Point Allerton in Hull, MA.

As part of the scope of work, the Collins Team performed several site investigations and prepared a Basis of
Desigr memorandum to provide a summary of existing conditions, the existing and projected future wave
climate, the data collection and site-specific modeling processes, and a discussion of how sea level rise and
climate change were incorporated into analysis. This Conceptual Design Report presents long-term
solutions to address ongoing erosion and damage to the coastal engineering structure at Point Allerton,
including a methodology for repair approaches that are developed, conceptual cost estimates, advantages
and disadvantages, and permitting considerations.

1.2 FACIUITY DESCRIPTION

Point Allerton is located at the northeast corner of the Nantasket Peninsula in Hull, MA off Point Allerton,
Ave. The site is exposed to the Massachusetts Bay on three sides with limited obstructions to reduce fetch
distances from the open ocean. The site consists of approximately 1,200 LF of stone masonry seawall,
riprap revetment, apron, drainage swale, and vegetated slope located seaward of several residential homes
as shown in Figure 1.
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2.0 BASIS OF DESIGN CONSIDERATIONS

The Basis of Design (BOD) provides the recommended design approach, standards, and project objectives
to define the analysis methodology, design criteria, and intent for the project. As discussed in the Final BOD
memorandum submitted in June 2024, the results of site investigations and modeling indicate that the
existing coastal engineering structure at Point Allerton has likely continued to fail for several reasons, but
can mainly be attributed to large overtopping volumes that reach the back of the crest.

When developing proposed alternatives for the project, the following segments of design were specifically
reviewed and evaluated due to their observed and calculated influence on the existing damaged section.

¢ Transition Zones: At the transition zones in the northwest and southeast corners, the riprap
revetment begins reducing in size towards the extents and may not have been properly tied in.
Local wave transformations leave these areas particularly vulnerable, with overtopping calculations
indicating a substantial volume of water reaching the crest.

* Bedding Material: The size of bedding material for the riprap revetment is unknown, which may
have led to loss of slope material through voids in the revetment stone.

* Apron: The elevated mortared apron installed as part of the 1998 repairs reduced porosity along
the front face of the structure, likely resulting in higher overtopping volumes and velocity leading to
erosion behind the structure, as well as settlement, instability, and stone loss as the overtopped
water has limited area to flow.

¢ Cross Section: The existing revetment primarily consists of a 1.5:1 slope with a maximum eievation
of +EL. 24’ (NAVD88). Given the high energy wave environment, the existing slope and elevation
may not be effective in reducing runup, and overtopping volumes and velocities.

¢ Drainage: The drainage swale behind the existing apron does not extend along the entire front face
where large overtopping volumes were calculated. The drainage structure has been reconstructed
several times and continues to fail, and was likely undersized for current conditions.

The existing coastal engineering structure was likely undersized to effectively withstand present-day
environmental loads {waves) and overtopping volumes, with short-term repairs creating additional weak
points and transition zones leading to continuing erosion and damage to the structure.

Understanding and predicting the overtopping volumes for rubble mound structures (revetments or
breakwaters) involves a detailed analysis of wave conditions, structural geometry, and material properties
to ensure adequate protection against coastal flooding and erosion is provided. Conceptual design of the
proposed alternatives follows methods described in industry standards and guidelines such as EurOtop
Manual on Wave Overtopping of Sea Defenses and Related Structures (EurOtop). It should be noted that
over the past decade, design of rubble mound structures (revetments) has shifted towards allowable
overtopping rather than wave runup.

As indicated in the BOD submitted in June 2024 and coordination with DCR, the proposed alternatives were
developed based on modeling the 0.8% annual percent chance storm at high tide for the 2070 design
horizon, including 24.8 inches of sea level rise. This produces a maximum wave height at the toe of the
structure is approximately 15 feet (4.6 meters).

Based on guidance provided by EurOtop, the backland portion of a proposed coastal engineering structure
must be designed for heavy overtopping when the incident significant wave height (Hmo) is greater than
16.4 feet {5 meters) to avoid risk of failure (as shown in Table 1 of Conceptual Design Analysis). During
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development of conceptual design alternatives, the proposed elevations, slope, and sections of the
structures were evaluated and compared to anticipated drainage swale sizes to provide an efficient
conceptual design based on effectiveness, cost, environmental impacts, permitability, and ecological value.
Although guidance for a wave height of 15 feet is not specifically shown within the table, we have
conservatively limited the tolerable mean wave overtopping rate to less than 5 1/s/m to minimize the
magnitude of the required drainage swale for purposes of this conceptual design phase. It was determined
that limiting the overtepying rate to 5 I/s/m helps to effectively manage anticipated overtopping volumes
while providing a balarce between size of the coastal engineering structure and drainage swale, which can
be accomplished when the incident significant wave height at the toe of the structure is approximately Hmg
= 15 feet.

A summary of key parameters evaluated during conceptual design include:

¢ Incident significant wave height at toe of structure {(Hme = 15 feet)

e Wave steepness (ratio of wave height to wavelength 5, = 0.01)

¢ Breaker parameter (£n.10 = 3.27 for surging on structure)

¢ Wave runup (max runup on existing structure at STA 7+00 = EL. 38.2’ NAVD&8)
e Mean overtopping discharge (q = 5 I/s/m max when Huo < 15 feet)

* Presence of existing seawall and porosity within the drainage system

A detailed discussion of the wave overtopping calculations performed as part of the conceptual design
effort is included in the conceptual design analysis by Edgewater Resources (Edgewater) in Appendix D.

3.0 CONCEPTUAL DESIGN ALTERNATIVES

The four {4} alternatives presented are considered a long-term solution to extend the service life of the
structure to the year 2070 and protect against anticipated storm events and sea level rise considering the
0.8% East Northeast {(ENE) event. The conceptual design alternatives are provided in the following sections
and include a general description of work, description of anticipated authorities having jurisdiction and
summary of required permits, construction considerations, and conceptual cost estimates. Conceptual
drawings for each alternative are provided in Appendix A, and an estimated permit and construction
schedule is included in Appendix B.

3.1 ALTERNATIVE 1 —~ REVETMENT RECONSTRUCTION

Limited information is available from previous revetment repair projects; however, it’s anticipated that
previous projects have not been properly designed or included the addition or replacement of core stone
and drainage stone layers within the revetment, thereby leading to internal stability issues. This alternative
consists of removal of the existing revetment and full replacement with a new reconstructed slope and
apron, and installation of a new concrete drainage swale. During development of this alternative, multiple
iterations were compared to determine the most effective crest elevation, apron width, and slope to
reduce overtopping volumes to approximately 5 I/s/m. For the revetment reconstruction, this was
accomplished with a higher crest elevation, wider apron width, and shallower slope than other alternatives,
described as follows.

The existing slope and mortared apron along the front face would be removed, and a new elevated
revetment and non-mortared apron would be constructed. To effectively reduce runup, it's anticipated that
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United States Army Corps of Engineers (USACE) — Individual Permit {IP}

ft’s anticipated that an Individual Permit (1P} will be required for most alternatives under the USACE
Massachusetts General Permits {GP) as indicated below.

¢ GP 2 - Maintenance: IP for permanent impacts greater than % acre in tida! waters
s GP 4 - Structures in Navigable Waters of the U.S.: IP for artificial reefs
e GP 9 -Bank and Shoreline Stabilization: IP for new bank stabilization > 500 linear feet

It may be possible to authorize Alternative 4 {Revetment Reconstruction and Recurve Seawall} as a Pre-
Construction Notification (PCN) as the impacts are primarily tocated within the existing footprint; however,
given the significant alteration proposed it’s possible that USACE may consider the impacts as new bank
stabilization and require an {P. The MA GP’s indicate that material used for bank stabilization should not be
placed in excess of the minimum needed for erasion protection will result in no more than minimal adverse
environmental effects. The application should reference wave studies performed as part of the project to
demonstrate that the fill placed is the minimum required to effectively manage overtopping in the high
energy wave environment,

It is recommended that a USACE representative be consulted early in the permitting process to arrange a
pre-application meeting to determine the information required for the permit application. Following the
meeting and dependent on suggestions made by the representative, the application package is anticipated
toinclude an ENG 4345 Form, project narrative, maps, photographs, abutter list, project drawings, and
information required for agency consultation.

The USACE will coordinate reviews with other agencies and organizations as follows:

National Marine Fisheries Service (NOAA Fisheries) — Essential Fish Habitat (EFH)

Consultation with NOAA Fisheries is required if a project is authorized by a federal agency that may
adversely affect an Essential Fish Habitat (EFH) pursuant to the Magnuson-Sevens Fishery
Conservation Management Act (MSA). A review of the EFH Mapper indicates that the project is
lacated within an EFH for several species, including winter flounder and a Habitat of Particular
Concern (HAPC) for juvenile cad. The USACE has internal thresholds for projects that indicate if
programmatic or non-programmatic consultation is required. For the purpose of this project, it’s
assumed that all of the alternatives would require non-programmatic consultation with NOAA
Fisheries and therefore require additional information as part of the USACE application, including
an EFH Assessment. It's anticipated that regional concerns regarding winter flounder and juvenile
ced include potential time of year restrictions; however, Technical Report TR-47 does not provide
recommended TOY restrictions in Hull near the project location.

Endangered Species Act {ESA} — Section 7 Consultation

Consultation with NOAA Fisheries and the U.S. Fish and Wildlife Services (USFWS) is required
through Section 7 of the Endangered Species Act (ESA) if a project is undertaken and authorized by
a federal agency that may adversely affect a critical habitat or federally listed species. Review of the
ESA Section 7 Mapper and iPaC database indicates that endangered species may be located within
the project area, and the proposed project is located in or near Critical Habitat for the North
Atlantic Right Whale. The USACE should include assessment of impacts to listed species based on
the NLAA Program Verification for NOAA Fisheries and an official species list and consultation with
USFWS requested through the iPaC database.
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Based on the consultations indicated above, it’s anticipated that USACE may require compensatory
mitigation, particularly for alteration of natural rocky habitat for new impacts to the cobble stone beach.
The threshold of compensatory mitigation is not available to the public, therefore early coordination with
USACE is recommended.

Following submission, the USACE will issue a public notice for an open comment period while also
conducting a public interest review. Collins anticipates that a public hearing will need to be held and
revisions will likely need to be made to either the project plans or application package based on the USACE
evaluation procedure. USACE regulations indicate that Individual Permit decisions are generally made
within two to three months of their submission date. However, based on Collins’ recent experience
obtaining USACE permits, it is possible that the review timeline may take up to 18 months or greater.

Massachusetts Department of Environmental Protection — 401 Water Quality Certification {(WQ()

It's anticipated that a 401 Water Quality Certification (WQC) from MassDEP will be required for all
alternatives as the work includes removal and/or placement of over 100 cubic yards of material below
MHW in accordance with 314 CMR 9.00. MassDEP considers repositioned fill or material below MHW as
“dredging”; therefore, it’s anticipated that a combined application both Dredge and Fill/Excavation
(WWO026) will be required.

Information required as part of the 401 WQC application typically includes a grain size analysis, chemical
analysis of sediment, evidence of DEP Sampling Analysis Plan (SAP) approval, project narrative and plans,
USGS quadrangle map, alternatives analysis, letter from Massachusetts Division of Fisheries and Wildlife
regarding recommended Time of Year restrictions, Eelgrass Management Plan (if applicable), ENF
Certificate, and proof of public notice. It may be possible to receive an exception for chemical analysis or
sediment analysis if a Due Diligence Review of the site is prepared; however, it's recommended that early
coordination be completed to determine application requirements.

Massachusetts Department of Environmental Protection — Chapter 91 License

A Chapter 91 License is required under the Massachusetts Wetlands Protection Act for any new impacts
located in, on, or under tidal waters seaward of the present MHW shoreline in accordance with 310 CMR
9.00. All alternatives include raising the existing revetment elevation; therefore, it’s anticipated that any
proposed design will require a new Chapter 91 License. Prior to filing an application, a meeting should be
coordinated MassDEP Waterways Regulation Program staff to review the project, and the ENF certificate
must already be obtained.

It's anticipated that the project will be determined as water-dependent, and public access on the

revetment with appropriate signage be maintained. As part of the Chapter 91 application process, the ENF
Certificate must be obtained and public notice with 30-day public comment period be provided.

Massachusetts Endangered Species Act (MESA) (321 CMR 10.00)

A review of MassGIS indicates that the proposed work under this alternative would be located outside of
the Priority or Estimated Habitat of Rare Wildlife, and is therefore not subject to a MESA review. However,
the Division may review and comment on the ENF in accordance with 301 CMR 11.00. It is anticipated that
NHESP may provide recommendations for the avoidance, minimization, and mitigation of impacts to
endangered, threatened, or special concern species including Time of Year restrictions for the work, the use
of a debris boom/turbidity curtain, noise monitoring, or a fish startle system.

Conceptual Design Report | September 2024 18 Ejiﬂ. g\IcG)}‘h{-['ZIE[RISS!



ZSMIINIONT
SNITIOD

=

Y0z 1aquiadas | woday udiseq jenidasuoy

SDARELIRYY JO xuae edw) AiojenSay — z ajqeL

‘salpuade Alojeinda) Ag paambal aq Aja| Aew uoneSniu A101esuadwus) SIAIEUIBIE (|8 40} s1oedu) Jo awnjoa 81| 2yl 03 3nQ Judioo) Bunsixa 4o apisine syzedw) M3,

suudiooy FUNSxa VIYIM UIRWS] 6] 31NJINJIS —_
*MHIN mo[aq julidioo) Bunsixa ay) uiylm 19sal pue [
paacLUaJ Juiaq (1 BUNSIXA O (A 0SL°E) 45 00501 = ssuad 16 s2ide) - g3gsseN el £ §
d3assen « UOIIEIYNIID AMIBND 191EM [OF — JIQSSEN » w m <
{1)S0°6 HWD OTE » 00y Jurisixs uIyam LUIELLSBD 0) 3UN1ININS WlIo4 UoneMYIION 133(01d — JHIN » % c Wo
(2T)00°6 HND PTE o| 71H Mo(aq Jupdioo) Bunsixs ay) uIylm 19521 pue MHIN #0134 Iy MU o (AD 01450 © UOHEIYION m.m. nm.. 2
6d9 v dD'2dD | panowas uiag iy Bunsixa o KD 052°9) 45 000'VT © dIOFEN | ononnsuoraid 10 awseg eopmpul - ovsn e| B 3 7
d9 3D9sN » ADVSN » TLH Mojaq ||y Mau 4o (A 0) IS0 = -
TE0T "0£°01 'ST0T 45 VSN » U] JO IVNON — VdM » W.
HWD OTE | 000'FS - 45051745 005'£9 ‘41 00Z'T - jueg |eiseo] « swuudieny 2anongs Bunsixa puokag sizedw jJo 45 g O Mainay AJUBISISUDD ~ NZD «
{E)EOTT YAD TOE » YdM e YdM o WIGH UONEJHIION |BIJUSWUCIIAUT = YdIW »
UIBWZ) Q) 3JB JUIW3A3) pUuB ||emeS wc_um_xv 30U oo w
{MHIN M0j3q (11} M3u )0 {AD 00009} 35 000'0LT © A -
Q00T HND TZE » d3gssein « 3sUIN 16 J21dBYD — JIQSSEN » “ o ..OJ
{tlso'e yWD 0TE = UIBLUIIL 0] 318 JUIWIIDAA PUB [|BMESS Fuiisid MHI MO[3q )1} Mau Jo (A2 00009} 45 0000LT © UONEILI) AV[END) JBIBAN TOF — JAASSEN * m >3
{Z1)P0°6 YWD PTE o] 30u :1LH MOISq [11y Mau JO {AD 000°99) 45 000'SLT © d3asse e WLIOJ UONEdSNON 193f01d — JHIN » %3 3
6dD'vdDTdD 3ovsn » TLH MOI3q |1l MU 4O (AD 000'99} 45 000°SLT © NWiad [EnpINpYl - VSN e| B =
d930vsN 45 000°0L — 35051 '4S 005°LT DVYSN * °
1£°0T '0E°0T 'SZ°0T 2J0YS |ep1lialu) AYI0Y {45 000'05T ~ Ueadn s1udio0) US| JO INON — YdM @ W
YWD QTE 13PN PueY '35 00009 ‘47 00Z'T - jueg [eiseo) aumyanas Bunsia puoiaq s1edwi Jo 4S 0OS*/9T © MIIABY AJUIISISUOD ~ WZD » w
{E)E0TT YIND TOE » YdM e vdi e W04 UCHEIYNON [€IUBLILONIAUT — YdIW »
WIeWaJ 0] 318 JUWISAR] pUe [EMEJS Sunsixa ajou -
*AMHW M03q |1l mau g (4D 000'6€} 35 000'S6 = |
dISSe o asuaan 16 Jaideyd - J3gssey » mw
(T)SO'6 YWD OTE » UIBLIS] 0] 3JE JUaWBAaT pUe |jlemeas Sursma uol1RIILS] AEND) JAIEM TOY — JIASSeIN @ 3
(ZT)P0'6 YWD PTE | 230U 11K MOJ2G 1y MaU Jo (4D 000'SP) 35 000°00I © MHIN mopaq 11y mau Jo (AD 000'6E) 4$ 000'S6 © W04 UCHEIRON 1a1CId — JHIN + B
6dD P dD ‘T 4D VSN = d3IASSCIN @ JUIag [ENPIAPU) - T3YSN m.
49 33vsn » 345 000't£ = 45357 '45 005°0Z TLH #0[3q |Jl MU J0 {AJ 000°Sw) 45 006'00T © ’ o ©
TE£0T ‘0€°0T 'SZ'0T — 21045 [EPILIIL| AYI0Y 4S QO0’ZL - UBaIQ VSN * JUBUL O 3NON — VM » -
HNDOTE » Japun pueT 45 000°09 ‘41 00Z°T - yueq |eiseo) © S1U14d1004 31mznUls Bullsixa puoAaq siaedwl JO 45 005°26 © Malaay AJURISISUGD — INZD & m
(E)E0TT YWD TOE » YdM » YdM LGS UOREILHON |BISWUONALT - YdIN »
MHW Mmojaq Julidiooy -
BUNSIXG BYL LIYIM 13534 pue paaowas Juiag .ﬂ 1
14 Bunse@ pue |y mau Jo (A2 00Z'EE) 45 00008 ¢ s 3y
d3QSSeN © g <
11H Mmotaq ndiooy asuadl] T 421deyd — g3qsse o« m. =
(T}50'6 YWD OTE » BUNSIXG 341 UIYIIM 19531 pUR PRADLIRL Buiag UOIENLISS ANEND JI1BM TOP - JIASSEW + (= m
{2TIPO'6 YWD PTE ¢ ||y Sunsie pue ||y Mau Jo (4D 052°2€) 45 000'L8 © MHW MO[3q |[1} M3U Jo {AD DOD'0E) 45 000’89 © LWIDS UONEILNON 193(01d — JHW w. =
6499249 Hvsn e 43055EN © U3 [ENPINPYI — IDVSN +
d930Ysn e 45 00059 - 45251 /45 000°01 ILH Me[ag (1Y mau 4o (A2 000'EE) 45 000°ZL © ’ o
TE'OT Q€01 'ST0T — 210yS [epIBIU| AYI0Y (45 000'ES ~ UBaID IDUSN * U3V JO 3ION = VdM *
BWNDOTE = 13pUf BUBT 145 000709 ‘31 902°T - Jueg IeISeD) © sauncdhiony) unanags Bunsika puokaq sidedun Jo 45 G00°60 © MAINAY AJUBISISUCT = NZD »
(E}JEO'TTHWD TOE » VdM\ e Ydvi e WO] UCHEIYRON [BIUIWUCIIAUT — w4 »
Sploysaay L papazdx] sannueny peduw| |L10] pajewns3 #SNRUEND 1edw] man pajeunisy SUwWIdg pajedpdiuy IAnewIdy

YA IINH ~ UOLI3j|Y ulog
uoI01d 40ys Fuzauldul jeiseo) HHQ
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4.0 CONCLUSION

In summary, the proposed conceptual design alternatives provide a long-term solution to the existing
coastal engineering structure at Point Allerton. In order to effectively design for the anticipated wave
environment and overtopping volumes, it’s evident that a large volume of fill material and significant
alteration is required. Each alternative presents its own unique challenges and benefits that require careful
consideration by DCR and stakeholders. The matrix included in Table 3 provides a summary of conceptual
design results, advantages, disadvantages, and conceptual cost estimates.

Note that these cost estimates are for general planning and budgeting purposes, and actual costs may vary
depending on when the work is completed, labor and material cost rates, and the waterfront marine
construction bid environment. Future design phases for any of the alternatives will require detailed analysis
and physical testing to ensure the proposed structures meet the desired physical performance, which can
range in cost from approximately $80,000 to $300,000. Given that the analysis presented herein is
preliminary, it may be possible to reduce the footprint of the structures further in final design phases. A
detailed breakdown of the conceptual cost estimate is included in Appendix C.
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DCR Coastal Engineering Shore Protection
Point Allerton — Hull, MA

Recommendation

Based on the project impacts, constructability, and uncertainty with alternatives discuss ed herein,
it's recormmended that Alternative 3 - Composite Berm and Offshore Breakwater be considered
for shore protection at Point Allerton. This option provides an opportunity to implement the
project in phases - the first phase would be considered a near-term solution, and would include
repair of the existing revetment and installation of the new berm and drainage swale. Further
modeling and design would be required to determine the design storm and performance of the
standalone berm until the long-term offshore breakwater is implemented; however, grant funding
opportunities are available for these types of projects and could be pursued if the project is
implemented in phases. Although Alternative 4 {Revetment Reconstruction and Recurve Seawall)
has the lowest estimated construction cost, there are more unknowns associated with the recurve
seawall and it’s ultimate effectiveness without further analysis.

Regardless of which alternative is selected, it is recommended that interim repairs be performed
until resiliency improvements can be completed to prevent further damage and deterioration of
the structure, including restoration of the existing vegetated slopes. If failed sections of revetment
are left in place, it's recommended that these areas are inspected on a 6-month basis until repairs
begin. It’s also recommended that at least one pre-application meeting be held with all regulatory
agencies having jurisdiction prior to final selection of the desired alternative.

Future design phases of any of the alternatives will involve a detailed analysis, and in some cases,
physical modeling to ensure the proposed structures meet the desired performance and resilience
standards. The proposed alternatives presented herein are conceptual, and it may be possibie to
reduce the footprint as part of future design phases if physical modeling is performed. However,
overtopping volumes calculated as part of the conceptual design effort are large, and estimated
structure sizes should still be presumed to be significant.

Conceptual Design Report | September 2024 22 ' COLLINS
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ATTACHMENT A
Conceptual Design Drawings

1485 South County Trail | Suite 103 | East Greenwic h. RI02818 | Phone 401732 7714 | Fax: 401.589.1265 | www.collinsengr.com



l.iu.gsg.i
Ore6=s8{eig)

BilZ0 vm ‘NOLSOE
L3308 NIOSYH 261

TYIL LT d 5039

Fe— e R y—
™ e - P e (1 W it
e, s Lty g g ) L
Emiv e - firdiped i
m o - i o
ELCE L M EST e -
amm ey w
S ekt ) e :. o y
- e - L -
[ 1E] L L - S o e
b o s — | - g
._ - e stz

Uuuas-




abe W
—— i 1
L] wg g
el L L ) 0O e SUTTRvEDN
e | e e o et
AV W
L N g W 008 WY
o Wl e W W
Moo owau R T W
M D 08 e
i S Pt £ ks s o e
T —— e = o SADO 0 AMISON LN R
e e SR
s oY K | TEALA
P
JHPOR QN O MONITD N R B AR e
| FRETr GG AW | PO Ow sONIMAT NI V0N NORN WAGHS §iR LIS
MUPSOT) MG I8 I T NI
luE Tl SRYE (RN 1 WUVIGR 101 ANTHNT SN
UMM e W WA Qe IOR TATL B I 8 T Svnead
o ATFIOS OWY 4 LD QYN | F504ENG NOT AJWNS Y iR
NOSTRAY ANV HCJ iHWOXD SHE K0 TSN M0 P ARY [IN0KE Shi WO
SSY TV INFD O OF I7SIET XA SINTS A0 005 . W RSD RN RAITAE
NGV NCLAGTIV LNOd O IT0S N Y20 ONVIRY SHOR 04 INFE M0 O LS

a
MIRSOR N0 A0 JRADS M) RN B S eId Sei

%ﬂ la § S nd ai i D ALY TR ey W

ey Oy wiRRACT! B EWT Cre R P e LA O 51 Y e
ghg gg SRS o S NEY ADET SWATY IR DeVEIORG]

TSOIRI0 SO Jatd e W MU maien ¢ SN (] IS
o daturle PR ¥ R e e e damdimes tve mu T

S EGE W A A D Rl AL L o woEs

2300 ) et A SOATIN AT

(!

dind A v RO VIR OMON BG Of WS BMNWTE T

fr et 1) < i B i
v W ET g 0 KP, s by

= AT MEARTY e 0 K A R s
A ) P ST AL
[h i o e s, iR B s VBT AL ¥ 6 0 LN e S 1
L Shoeh e et
raoe
TH G S PR A 1 LY O e U T
AR e s
L e e ]

i

®|

¥
3
| ¥

i

i

i

¥
AdELE

TH NI

SE‘E ST S O, TTRADY SR
Ore6-£SE(18) i - X

COSID VT MTISTIHOM i
M
A3FHIE MNYHIIN LT TFior Pk ma LT v

300 MLISTIOM O T e R

5tiza v 'NOISOg o o
L33HIC NGeYH ZEI LI T

i

i

i
evrpdtinecesidonntaz!?

:
§
;
i

[ E— E Loty
tTYE LY 450309

LIS




| Ly e

 gewaanron, D —

e il L




Vi ¢
P LLE
Ly-3 \ ; =]
i £ ImIn) BTl w01 gIMOT wydm BT
i et LR Y oz p,_.._u.n-. | 5 Y g drm m) Hede Gane B OEs B —_
A . 4 fast] el 4 .
2wosis . ¢ BN i 0N i
Eu, b, oy MU TR x.... - D
ey T i . " —_
5 SIS a0) TR F
- ’ 1009 1 GBI ° : \ 2is
— ¢
™~ aze u
m— .
" Rt 13411 34 eIm IET

$75N1 11431 135 ur XTI 0
(1) 1AP WL wha) {50
AR 0001 LT

[ 1100 0 it
PR YO0 21D 41 10 Fache)

e U T R ER

1d SHOILGHOD OHILSIVE

34 ONY NOILYAMISNOD 40 'Ld30 SSWW

w20e] [0-130r]) YLI-Cavi-(Id O $330ed 500 WA TINH
LNIWSSISSY JUOHS NOLYITIY Liiod

sl WNTH HIH HEIM 1 pe P BT
trrein) WlLvm NI BICIH HYIA 903
FXS]
oy "1
§ ’ — e 3en 3au wma wsae |
/ —— B ™ 0L M
3 DantZw. / JINFEIIIY TYOU
"
>
= . -
) mES e
=z \ L 5 o
N - . ;
| N A .
e
N -
) -
| N =
: i Y
y
z a0 e 0
A o
N “
A Al R K
{ .\\I-_. —_—

409501-011 VL) JNDOURHL
SIS VIR MUl FVRS XPW

ARad m
[T

THISHIVSSO

WOT Q0N IO S8

fonse-onnd s . s i
/- WG WM O MEOn - A=

/

hfole

{anet-onen N7l _.:?u._.. .

i D Ry g *
N oo A S S
D O aarel 1 rn..l\N ..l/
At b 6 1m0 S
BN /.?v i
Y— B N e
~ P S s = s s
m A e ..._ ..f/. LT M T s e 5 \ 0 o mon! e I3
. : i T Bt ] uw:n e - SR
2] x5 7 h R R S . 215 Qs e o
5 e o) \ A ST N o it un__m > IR Wi A
m m E - -~ .
m. \ia! . et e, e Py ol | {56 +5-Ref W) I \ (du) STHOTS JPOMIA Q)05 . . -
NG ﬂ\ ) e _.‘ ) f 5 .. | & e Fuor =
mmMm o oors-onrs sl /N R S
i 7 WO 300W Jusn A PG
Mm. w oDrOn 1 _..-:F.an\ i J..I..ra».. aw‘ 00w u_-ﬁu..-_u.n_.. uﬂ.::& el __n...._._ o._swm._.a g
i Viomge N T T r.. ) ~ [T o e
" i o5
13 PR e "ﬂim_!“_«ﬁ_aa e M oF3onra . |
{ ! WOW g 0 TOW) N l




\\\441 V1NNV

‘dAL ‘SINOLS
¥ Q3YILLYOS INOLS JIHSNYD
ANV 9NILOOS
LM TIYMY3S
9 QIVLYON—"

—
e —
+ 0/1 1

NOddv 3INOLS
A2018 JLNVYO ANQ

(STIYvA 3IQVY9)
3d01S SSYY9




(Q34N8 Q3INNSI¥d) TTVM
(V138 313YONOD DIMOLSIH

(NMONMNN FONISTUJ)
\\|zom¢< MO134 INOLS FHOD

(VI¥S# LOVHINOD ¥D(

NO 03Sv8 0Z+8-00+G
VIS) ¥Ivd3d QIOA 319800

ANV INOLS J3HSNYO

3d01S
N3H14vd d30043



(NMONYNN 3ON3ISIHH)
,~NOYAY MO39 INOLS 3¥0D

~oldav4 o311
/ INOIS ONIGd38 (00+6-08+/ VIS)

/ AOIHL .81 VM ONINIVLTY
JLININOD

(SIIMVA 3QvH9)
3407S SSYY9

(SINOLS NOL 1)
JIYMS JOYNIVA(Q (09+01-01+8 VIS)

INIISIXA FIVMS LNOHINOYHL
SANOLS G30V1dSId




T "

i .
. !lry..rv. Gl
M,OQA..O.“P. 2o o w

- =
o e

RS

i

TIVM ONINIVI3Y
313490N02J

JON44

(00+11-05+01 VIS) SINTINIYI)

NOdaV M0078 ALINVHI

AdQ 40 39NTIV4 (SZ+11-¢G+01 VIS)

ANNOW 184Ny




—3INOLS 3SIvY
J (or+¢ - Ov+z VIS)
a3¥IND3Y SY NOUdY
9NILSIX3 OINI 3IL

(Sz+¥ — Ob+¢ VIS)

FZ 13 NIN NOMdY 3INOLS ([E] S Gic N
|..I.3¢|.-/. Ly U dis Lt
'~ AW CL MHRD |
s = JHCHE TRALE3 N 100




\

I

d1SNOOIY JIVMS 3OVNIVYQ
RAA




—3INOLS 3SIVY
* (ob+¢ - ob+z VIS)
a34IND3Y SY NO¥JY
ONILSIX3 OINI 31

(Sz+y - Ov+¢ vIS)
FZ 13 NIV NOYdY 3NOLS




