




 

September 20, 2024   

To City of Ukiah 

Copy to GHD Files 

From GHD and the City of Ukiah Tel +1 415 283 4970 

Subject City of Ukiah FEMA Map Revision Review Project no. 12589077 

MEMORANDUM  

1. Review Summary 

This memorandum summarizes GHD’s and the City of Ukiah’s preliminary review of the Mendocino 

County Map Revision (Orrs, Gibson, Doolin, and Zone AE) Updates, prepared by FEMA Region 9 and 

presented to the City of Ukiah (the City) in July 2024. This review included the preliminary Flood 

Insurance Study (FIS) and Flood Insurance Rate Map (FIRM) dated July 10, 2024, and the hydraulic 

analysis model and data provided by the FEMA’s STARR II contractor team on September 11, 2024.  

The preliminary FIRM shows proposed changes in the floodplain extent in the City. The preliminary FIRM 

generally shows additional floodplain areas, especially for Zone A and Zone AE. For example, in FIRM 

panel 06045C1514, a significant portion of the urban area between Orrs Creek and Gibson Creek is 

remapped as floodplain Zone AE, as shown in Figures 1 and 2. The changes are partly due to a different 

hydraulic analysis approach in this floodplain area. The hydraulic analysis for the effective FIRM was 

based on one-dimensional (1-D) creek modeling. The new hydraulic analysis for the preliminary FIRM 

included 1-D channel modeling with a  two-dimensional (2-D) floodplain model to provide additional 

resolution to the floodplain flooding. These updates of floodplain extents in the preliminary FIRM may 

trigger new flood insurance requirements in the area. 

GHD and the City of Ukiah completed a preliminary review of the hydraulic analysis and the updated 

Zone AE floodplain and identified a number of areas of flooding that are inconsistent with the City’s and 

resident’s knowledge of flooding patterns within the City of Ukiah.  We recognize the updated model in 

response to comments received from our previous Appeal comments. The updated HEC-RAS model 

provided by the STARR team incorporated a number of the requested changes from the previous Appeal 

letter.  

However, the resulting floodplain inundation exceeds any known historical flooding and the City is 

concerned that the number of residents that would be required to enroll in the Flood Insurance Program 

do not realistically lie within the 100-year floodplain.  

In addition, the largest known flood on record (December 1964), largely considered to exceed the 100-

year flood depths, was surveyed by the Army Corps of engineers within the City limits. Figure 3 and 

Attached is the figure produced by the ACOE, which clearly shows the floodplain extents and the lack of 

inundation within the City limits. While we understand that channel conditions and hydrology can change 

over time, it is hard to believe that the current 100-year floodplain is so much larger and deeper in extent 

than that seen during the 1964 event.  

It is the goal of the City to have an accurate and reliable representation of the 100-year floodplain and the 

associated risks. This memorandum outlines areas of concern where the preliminary floodplain extents 

and depth exceed historical flooding.  
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We believe that the resulting preliminary floodplain’s base flood elevations are unrealistically high and 

artificially expand the City’s Special Flood Hazard Area (SFHA). We recommend the City appeal the 

preliminary FEMA findings with the intention of having a more accurate and realistically defined floodplain 

extent and depth.  

This technical review provides comments on the preliminary FIS, FIRM, hydraulic analysis, and 

supporting data provided by STARR II. The first part of this memo summarizes the technical and/or 

scientific inaccuracy of the hydraulic modeling approach for Orrs and Gibson Creek.  

 

 

Figure 1 Effective FIRM Panel 06045C1514F (June 2, 2011) 
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Figure 2 Preliminary FIRM Panel 06045C1514G (July 10, 2024) 

 

Figure 3 Army Corps of Engineers recorded High Water Marks for the December 1964 flood event—note lack of 
inundation within the majority of the City of Ukiah 
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2. Areas of Concern and Potential Flooding 
Inaccuracies  

The impetus for this review of the preliminary FIRM update concerned the large expansion of the SFHA 
along and between Orrs Creek and Gibson Creeks (Figures 1 and 2) within the City (Tim Eriksen, P.E., 
City of Ukiah City Engineer, personal communication). Based on comments and feedback from a long-
time local engineer (Ron Franz) who has completed hundreds of Elevation Certificates in the City limits, 
flooding in these expanded SFHA areas has not occurred, even during the December 2005 flood event 
(Ron Franz, personal communication). For reference, the December 30, 2005 flood event on the Russian 
River near Ukiah (USGS station: 11461000) observed peak flow was 22,600 cfs and exceeded the 1% 
annual exceedance flow (100-yr event) of 22,100 cfs estimated by the USGS (Gotvald et al. 2012) for this 
station.  

The following sections highlight specific locations where the observations of City staff and professionals 

within Ukiah do not align with the anticipated flooding predicted by the STARR team’s HEC-RAS model. 

In particular, crossings which have never been observed overtopping or contributing to floodplain flow 

from any event on record.  

North Spring Street (Gibson Creek) 

The North Spring Street crossing is the first structure on Gibson Creek in the HEC-RAS Model (Figure 4). 

During the 100-year storm event, the FEMA model predicts flow overtopping the crossing and contributing 

to floodplain inundation (Figure 5). The City Engineer, who grew up at 345 N. Spring Street near the 

creek and Spring Street intersection, reports no history of flooding in this area.  

 

 

Figure 4 North Spring Street Inundation (FEMA Preliminary 100-Year) 
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Figure 5 North Spring Street Crossing and overtopping from the Preliminary FEMA Model 

North Pine Street (Gibson Creek) 

The FEMA Preliminary model predicts over 140 cfs leaves the Gibson Creek channel between the North 

Pine Street crossing and the North Oak Street crossing. Both of which City staff report no history of 

flowing issues in past. Assuming the structure geometries are entered correctly into the model, excessive 

peak flows may result in artificial flooding sources in these locations. 

The City Engineer has never observed flooding in these locations. Additionally, the model's cross sections 

show the 10-year event as having higher water levels than the 100-year event, which is inaccurate. The 

10-year event has never overtopped this area, raising concerns that the model's inputs may be incorrect. 
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Figure 6 North Pine Street Inundation (FEMA Preliminary 100-Year) 

 

 

Figure 7 North Pine Street Crossing and overtopping from the Preliminary FEMA Model  
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North State Street (Gibson Creek) 

The model's cross sections for North State Street and Gibson Creek show approximately 1.0 foot of 

inundation during a 10-year event and 1.5 feet during a 100-year event. However, the City Engineer has 

never observed flooding at these levels during either event.

 

Figure 8 North State Street Crossing and overtopping from the Preliminary FEMA Model  
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Orchard Avenue (Orrs Creek) 

The Orchard Avenue Bridge was built in 2012 and was subsequently required to be built to modern 

building standards including building for the conveyance of the 100-year design storm event. The FEMA 

Preliminary Model predicts the backwatering of the Orrs Creek Channel upstream of the bridge resulting 

in over 500 cfs leaving the channel to the right and left floodplain areas. City staff report no known 

flooding instances at this location, indicating an unrealistic prediction of flooding in this area.  

 

 

Figure 9 Orchard Avenue Inundation (FEMA Preliminary 100-Year) 

 

Figure 10 Orchard Avenue Crossing, backwatering upstream sections causing overtopping of both banks 
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FEMA 10-Year Floodplain Extents 

 In addition to the number of the crossings within Orrs and Gibson Creeks which show overtopping during 
the 100-year event, the provided HEC-RAS model developed by the STARR team also includes 
floodplain inundation associated with the 10-year storm event (Figure 11). Over the past 10 years, the 
City of Ukiah has experienced a number of storms close to and exceeding the rainfall totals of a 10-year 
event. City Public Works and City Engineers both report no significant flooding inundation with the City. 
Compare that to the predicted 10-year inundation extents and it raises a number of questions to the 
validity of the results provided by the HEC-RAS model. In some places the model is predicting over a foot 
of depth during the 10-year event. For example, the Orchard Avenue Bridge previously discussed and 
installed in 2012 shows significant channel overtopping during the 10-year event. A bridge crossing that 
City staff have never seen reach anywhere close to the top of bank, let along overtop and contribute to 
floodplain inundation.  

 

Figure 11 FEMA 10-Year Max. Inundation depth 

 

  



The model shows that the neighborhood bordered by Peach Street, Orchard Avenue, Leslie Street, and 

Perkins Street would be completely inundated in a 10-year event. The city engineer has never seen any 

flood activity in a 100-year or 10-year event. To make it worse, the model shows that in a 10-year event 

the water depth would be 2.5 feet (Figure 12).  

 

Figure 12 FEMA 10-Year Max. Inundation depth in Peach Street Subdivision   

Hydrology 

The above sections highlight specific areas of concern where predicted water surface elevations are 
much higher than observed by City staff or recorded by Army Corps surveyors. One potential explanation 
could be the use of the Regional Regression Equations to develop peak flows for the Orrs, Gibson, and 
Doolin Creeks. If the level of uncertainty for the Regional Regression Equations is high (approx. 40%), 
then the resulting peak flows could be over predicted for the channels in question, resulting in artificial 
flooding and exaggerated overtopping of structures.  

In addition, the HEC-RAS model provided by the STARR team applies a single hydrograph at the 
upstream end of each channel representing the total watershed flow. However, we know that the timing of 
rainfall runoff within the City center would occur quicker than the upstream watershed, which may 
attenuate the peak of the storm and result in reduced peak flows within the channels.  

One area of improvement would be the development of a more comprehensive HEC-HMS hydrologic 

model which captures the timing of the various sub-basins and better represents the actual hydrology 

within the City and the upstream watersheds.  

ATTACHMENT #1



3. Summary 

The Preliminary FEMA submittal for the City of Ukiah is missing several key elements that would aid in 

understanding the model development, assumptions, and results, including: 

• Workmap 

• Survey Workplan 

Additionally, the assumptions and hydraulic analysis used for Orrs Creek, Gibson Creek, and the 

floodplain between them contain significant discrepancies. These discrepancies have led to physically 

unrealistic water surface elevations between the creeks and the surrounding floodplain, resulting in 

artificially high proposed base flood elevations (BFEs) in the area. These elevated BFEs have also 

caused an unnecessary and extensive expansion of the Special Flood Hazard Area (SFHA). 

One of the main issues is the separation of the two creeks into independent one-dimensional (1-D) 

models and the intermediate floodplain into a two-dimensional (2-D) model. This approach has led to 

errors in the assumptions and execution of the model. It is recommended that a single, integrated 

hydraulic model be developed, utilizing a true HEC-RAS 1D/2D coupled approach that incorporates both 

Gibson Creek, Orrs Creek, and the intermediate floodplain to better reflect real-world conditions. 

Based on these findings, GHD strongly recommends that the City of Ukiah formally appeal the 

Preliminary FEMA findings to ensure a more accurate and reliable representation of flood risks. 

4. References 

Gotvald, A.J., Barth, N.A., Veilleux, A.G. and C. Parrett. 2012. Methods for determining magnitude and 

frequency of floods in California, based on data through water year 2006: U.S. Geological Survey 

Scientific Investigations Report 2012–5113,  
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Ron W. Fr*nr,
Civil Engineering & Lund Surveying

March 14, 2023

FEUA
c7o fim Eriksen, citY Engineer
city of Ukiah
300 SeminarY Avenue
Ukiah, CA 95482

RE: Proposed changes to the FEuA Flood Insurance Rate Maps in and

around the CitY of Ukiah, CA

DCAT FEMA:

changes in and ar-ound the city of ukiah. I have reviewed the proposed
new maps, primarily paneJ-s 06045C1512G, 1514G .and 1518G dated
pr"fi*irrry epril 22, 2022. I have also met with engineers and

;r-;il;.= it in. City of Ukiah and have had discussions with the
iyOr"f"gist thJ tfre 6ity is working with for their appeal' I have. also
ri"X"" iuitf, some of the land owneis that cou1d be affected by these
*.p=, many of them have owned these properties for well over 50 years'

I am a private licensed Civil Engineer and a licensed Land
Surveyor in Ukiah. I have lived in the U:iian community my whole life,
of over 60 years. I have worked exclusively in this area as a private
engineer and surveyor for nearly 40 years. I am extremely familiar
with al-I of the sCreets, the crLeks and the Russian River throughout
this area and have done more than 5Oo Elevation Certificates in
Mendoci-no County, most of them in and around the City of Ukiah' I've
also processed ibout 50 LOMA's for homes and businesses in the area. I
have also personally witnessed the largest flood ln recorded history in
this valle-y which dccurred in Decembei 2OO5 and have seen a couple of
the other iop S floods in this area back in the 1990's.

Based on my review of these proposed maps, on my local knowledge
and expertise, on my discussions with property owners and other
professionals, my genelral response to the pioposed new flood limits and
iase Flood nteviti-ons is that these maps are horribly inaccurate and
completely outragecius. If FEMA adopts these maps, the impact 'on the
tocit com-munity, homeowners, and businesses will be devastating. The
proposed flooding limits is not even close to reality in most areas of
the maps. In many areas on these maps it. is completely physically
impossible to flood as shown.

If FEMA proposes to updat.e and revise the flood paP? in this area,
I strongly Luqqest that actual detailed on-site field work and
investigation= be done. FEMA engineers and hydrologists need to meet
on-s|te with l-ocal experts to see how flooding actually occurs in this
area prior to implernenting any changes. Only then will they be able to
ger,"r-at" flood iaps that-may represent reality. I woul-d be glad to
ieet on-site with any engineer. or hydrologist from FEMA to help them
gather accurate information.

2335 Appor-inaris,;l:""" -;;n JrTldrrt"rirornia 
es4,2
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I have attached to this letter a few things, a copy of the
LOMA/LOMR that was done by a local engi-neer back in 1985 for the Brush
Street area north of Orrs Creek. That LOMA was approved and accepted
by FEMA and has heen used as Lhe basis of flooding for much of the
dlvelopment in that area. I .=J.rme that this would have to be honored
by FEMA which would completely change the proposed new maps. I have
also attached a few copies of porti-ons of the proposed new maps with my
misc. notes and comments. Be1ow, I'lI address a few of these maps.

Brush Street triangle (north of orrs Creek):

This is an approximately 1OO acre area with a mix of high density
housing, light commercial and mostly vacant and fallow farm land. Much
of the as-yet undeveloped area has been filled and raised to above the
BFE in anticipation of future development. It Iies north of Orrs
Creek, east of the railroad and west of Highway 1Ol-. The 1985
LOMA/LOMR for this area accurately shows how flooding in this area may
actually occur with ponding in much of this relatively fl-at area. I
have worked on most of the parcels in this area and know al-I of the
owners of the undeveloped portion. I spoke with 2 of the owners, both
1ocal people who have owned this property for well over 50 years. They
both stated that none of this area flooded during the December 2005
flood, which was the largest flood in recorded Ukiah history. The only
minor flooding and ponding occurred al-ong a very narro$I strip along the
highway.

The proposed new ftood map for this area shows a1l- of the area
north. of orrs Creek flooding with depths 3' or 4' deeper than the
existing flood map. It also shows a water surface with fairly steep
slopes. heading east and generally matching with the water surface slope
in the orrs Creek channel. This is completely impossible. There is no
r^ray for flood water to 9et, over 2000 feet northerly, into this area
and then continue flowing easterly at rates of about 8 feet per second
and then just stop at the highway. Then once aII of this water
(probably about 10 times as much as is flowing in the creek channel)
somehow just stops at the highway and then magically gets back to the
creek channel- before it crosses the highway. This will absolutely not
happen. If this area floods at al-l, it witl build up about a foot deep
at the highway and then cross the highway more than 1OOO feet north of
Orrs Creek. It will never get back to the creek. Mapping i-n this area
needs to chanqe, flooding will never happen as shown.

Area between Orrs Creek and Gibson Creek:

Another general area of concern is the huge area between Orrs
Creek and Gibson Creek. This area is mostly residential to the north
and west and commercial . on the east portion up to Highway 1-01-. None,
or very litt1e, of this area is currently in the floodplain. The
proposed new map shows all of it being added to the floodplain. The
new map al-so shows a fairly steep water surface which means fairly fast
moving urater heading east. This massive volume of water then agai-n,
just stops at the highway and somehow finds it's \nray across the highway
in 3 or 4 tiny little .areas. Again, this is completely impossible.
Also, none of this area flooded.during the 2AO5 flood except for minor
flooding along the creeks and maybe a 1ittle ponding adjacent to the

2335 Appolinarls Drlve Ukiah, Cafifornia
Phone '7 A1 - 462-7487

95482
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highway" I p€rsonally know the owners of the majority of the

commercial property along orchard avenue ano they stated that none of

their properties, includinq-JPt"""v, Kohts and Home Depot got anywhere

near flooding

Doolin Creel<, '

Doolin creek is a fairly small creek that flows through mainly

residential areas. one area tnat r qr"=Li"" is the large area that is
proposed to ne- aaaeO to 11r" ti"oapftit' between the railroad and South

state street. The trooaplll" -q."dt"Ily, and accurately' follows arong

the creek channel in this area. The map shows the same situation where

all of this ner^, floodplain-area is rrowing- quickly east and then just

stops at the rail-road. Th;;, 
- 
again, - *o*6frd* a1f of this water iust

goes north anA-enas up.nacX'i" tf,6 Ooofitt Creek channel at a very small

cu}vertcrossing.Thiswon,thappen,_irthisareah7eretoflood,it
will build up a foot at th; tracii ana-wifl then flow east across the

tracks and down Talmage Road'

McCIure Creek (west Talmage area):

was this area actualry included in the new FEMA hydrolic study?

The proposed-.,", map shows a huge area- nlinq added to the f toodpl-ain

between Russian River and l{cCluri Creek' Thi; area' about 70 acres' is
a mix of residential and farm land' Where is this flooding coming

from? From the river or from McClure creek? why is this new area

being labeled as zone a wiinout Base Frooo Elevations? If a study was

done, FEMA must have flood levels. Some of this area atong the river
and directly along McClure Creek does il-ooa but about 80? of this new

area has never f loodea anJ b;;A on exisiing ground elevations ' it will
never .flood. of""-p"iiirg this in.a -zone i instead of a Zone AE is
horribl-e. without Base rf o'oa Elevations, homeowners in this area will
not be able to prove whether they are in or out'

please revi-ew my comments and the attached information and abandon

these terribly inaccurat" ;;p;. The,majority of the proposed flood map

changes snowri on these maps are - 
jlqt not correct and need to be

changed. If these maps .i.'-iaopted, the impact to this commUnity w111

be devastating a"a *i-ir have unnecessary long lasting negative affects'

Sincerely

R"<}e"rp+
Ron W. Franf/-
PLS 71,7 3
RCE 43938

Drlve Ukiah, California 95482
Phone 101-462-7087

\$t. Ff4)

N0.13938

Exp.c.*v: z3

s

2335 Appolinarls
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ffi Federal Emergency Manageqf;l,r,!,,Sgo}rffJ
Washington, D.C. 20+72

.IAN ] I

rA-RA-RS (r02) o'o;;*-ni,-*C;rvtstoN -

Comunity : Hendoclirffifnnqn @arifornla

,F.' ll

"ttt 
: tr{'l

frcr'r.;-r{ *t'd

Flood Insurance Sate Hap (FIRH) und flood Boundary and Flocdvay ltaP (fBfH)
Panels 078{, 0792, aad 0BII for your comuunlty have been revlsed to oodify
t}re elecatlons, flood boundarles, arrd zone deslgnaElon of a flood having a

one-percenE chance of occurrence ln any glven year (base ffocd) along Orrs
Creek upstrean of U.S. Blghray I01. The base flood elevaEions on t}te above-
roentioned panels, presently shovn as ranging from 60I feeE Natlonal Geodetlc
Vert.lcal Datr:m (HGVD) to 610 feet NGVD, have been rcdifled ald nov range fron
50I fe'et NGxID to 605 feet NG9D. The zone deelgnatlon has been modified fron
zone A7 ta Zone A5. Plood boundarles for areas designaEed as Zone B have
also brden podifled. These changes vere roade afEer revievlng datra thaE vere
su-bult.ted by George C. Rau of Scherf g Rau, Inc., Okl&h, Callfornla. The
revlslon a.ends Ehe currently effective EIRH and FBFII dated June I, 1983.
The ctranges described above are shown on the enclosed cogy of the rnap Eitled:
'Orrs Creek PfRlt Revision Pron Eighvay 10I to Yord SLreeEl'daEed lhrch 29,
I98{r'revlsed }{ay 16, June 7, and Noverober 5, 1984, prepared by Scherf & Rau,
Inc., Uklah, Cal-ifornla. Thls LetEer of l{ap Revlslon v11} b,e followed by
a physical *ap :rcvision.

this rco<iif icarion has b.een raade ptrsuanE, to Seotlcn 706 of. the'FLoo,3 Disast,cr
Protection Act of l9l3- (P,L. 93-23.t) and ls ln accordance viLh Ehe Nat,iona]
Plood Insurance AcE of 1968, as amended (Tit1e XIII of the Eousing and Urban
Develognent Act of J.968, P.L, 90-{.t8), 42 U.S.C. 400I-.l12B, and {4 CIB Part
55.

eodiflcaEj.ons to base flood elevaLions and zone deslgna-
the Uklah Daily Journal o,n JanuarY L7,1985, and January 2!'

riot.icilf changes vill be publlshed ln the Pederal Reg lslef ,

.l .

lsIatlon, a comEnunlty nusE adopt. and enforce flood plaln
ensure conElnued eligiblllty to parEiclpate in tlre

----_1- 
--'... -- ---'

CE8,TIPIED HAIL
RETURI RECEIPT RSQULSTED

Effect.lve Date of
Revleiont JAH 0

CorucutJtitY Number;
Sufflx Code: B

Eonorable John Circllno
Chalruan, Xendoclno County Board'of Supervisore
Hendocino Count.y Courthouse, Rooo I13
Oklah, Callfornia 95482

Dear Chalrroal Ci-nollno :

PubIic rrotiflcarlon of
cions yi-l-I be given !n
I985. In addit,lon, a

As leSuired by t.he leg
EanagemenE measures Eo

I -rf'-t'
l!.iJ \

OgZc-
Y I u- I- ,..:,: '

,.i,Tt

7 
'9850 60183

{*lt *,'',*[1* o(- Crrl:
' ?...i a.<( *:^51 e'*
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/r/

i;r,
. ..:t

c
&

ii

it

.,Ei

:;:" I

Hatlonal flood fngurance Progran. Therefore, yout ooaounlty ouet enforce
t,heee regulaElona using, at a alntnul , t.he baee flood elevalloner zones, aad
floodraye ln the Speclal Plood gazafd Areag as Bhorrn on the FIRH and IrBI+{
for your comunliy, lncludlng the above-pent,loned zone deglgnaElon and zone
boundary podlf lcatlons .

The couuunlty nuuuber and sufflx code llsted above v11] be used for a].} flood
lneurance Policles and renevals iesued for your coutrunley on and afEer the
effective date llsted above.

The revlsed base flood elevatlons, zone deslgnaElon, and flood bound.aries
are effectlve on the dat.e of thle letteri horrever, vlthln 90 days of the eecond
publlcatlon 1n the ukiah oiily Journal, a cltizen roay reguest. the Pederal
E'oergenry Hanageoent Ageney (ED{A) to reconsider this deternlnaElon. Any
regueEt, for ,reconsideratlon lsusE be based on ecientiflc or Eechnical daEa.
AII lnterested parties are on notice that,, until the 90-day period elapses,
t.i'e deEeroinatlon by FEI{A lfeelf roay be rcdtfted

A Consultatlon Coordina.t.lon Off lcer (CCO) has been deslgnat.ed to aeslst you
vlEh arry probleos that you uay have cpncerning ttte nev base flood elevatlons,
flood boundarles, and zone deslgnatlon. The CCO v1ll be the prfuoary llaison
beEveen your coEruunity and F&{A.

Any questions ioay be dlrected to your C\@. Your CCO ls Itobert Johnson, Iocabed
at tbe iIEHA Reglonal Office ln San franclsco. Ee can be reached at (4I5)
555-98{0 i ot t you can c.onEact, nembers of ny staff ae 1202) 287-0700

Sincere1y,

Enclosure

6zd
Br1an R. Hrazlk, Pb.D. /
ctrlef, Blek srudles Divleion
Pederal Insurarrce Ad-ainistratlon

Hr. George C. Rau, Scherf I Raur Inc.
Hr. Viccor Holanila, Direcborr Departrnent of Planning and Bul]ding Serrvices

ATTACHMENT #2



-L-]aY
L.. C

5;.J cj 
16l lv{rrttn 

r{rj

N
rrglnr) \^r>

1J >
aat) 9,>

a0

9eg9-z9tuo2.) vf,'H
vrxn N

 xo80d
ls 3}.lld lrluoN

 ool

su!3N
rgN

3 C
N

ll"lnS
N

O
f 

,

oN
v suo^S

^uns oN
v'l

.C
M

.N
V

U
 B

 JU
3H

3S

3

.vI\lq-

f)

U(-i**

(3{r)0
0()

sd-

-l
f+jb-iJofo
3r,
2.3
rr: -3
.f;

Lol-..lf:

I 
-"

u 
,60)&

>
 

<
za 

a
C

 
o, 

)Le

taarz
e<

"uI

z
Z

ts-c2
,6 

<
a,oC

a

6E
 

bc>
6O

_Lr__
oa9)a
!c-F

o

Lu 
o 

,La
o<

 
.ac

)9,<
o

c6a0F
da 

aLLzz
os 

L>
L'<

8

$:i *

---t'];\?r \
. '<

1?9

\\ 
ld:J

i 
-i- "'

lrlI 
;',

I 
r.

-ll
1-- 

|

7 
ult

tr 
oll

* 
r-l*

,-4t.
- 

'-ll'
.1 

olJ
, 

ol7
r 

O
ll

) . 
ll.'

lulri
!iiill
.ii;ii
E

-'rti;
:!ril'

ri!gr
!ir:ii
tillii
ili,'i!l
It:.t!;
rlti?'l
! I t i !! 

i
!!t;:ii
r!ii;ii
a

G:2z9

,zt".
r, i

ATTACHMENT #2



- ''*,*"Y
r's

ft. 
.*, 

, -,_

k#*

'I dtzi
$1;,a-

'.+
:n

T
U
zuo<N

'\,\i

;\- F
i.

tiI

{i-
ox-[P

r
oz

,a)

aL-P
\dU-1/

it
I 

\*G
.>

.- 
ri

i\Jq^q
/}(,'<

 'J
Jd
(\

-O
 rl

-D3*'
_*d

ii

-Eadz

ilY
)3l-1-Y'J {I",nJJ\;,

@

if,,..8

609.2
609.7

t..,, l:1I
qJg€_

./ 
J-\

'-* d [3
'1 ** ,\

*^L*
1'$l

$ E
 j

7cJ
b:nr1r

rG
/

&
Fri
?

rs uuo

l3 
l 'E

/,_')flft!{#,,
12=

 
I

la 
1 '"'i[t ;l#//sf-

t 
| 

."9\"'-l ,1,

loo.-'*r.t*;:H
 G

 f-ffiI
3a 

=
 € 

E
S

s

=
fr ..s- -1.,r:'r.-s#, tho

' q6tr6: ---": 
I

- T
; - 

": 
.utixf 

'
?

.!i9(

a

:t

t 
q {..

'rh'
f

=
*

#&
tr;

,+

-€b
$'

s'

*.i

a 
. 

r+
'

''*t-
.c'

:; -_;^ #

3rooo3o]jJt

-+
{F

. l, 
__:--'

slf,(t.

#.=
'

li- 
;

O
r

o:N
:

loi

u),
<

f
to.
q(o:
E

oj
q.s
"1#

O
'l

a)
LLo)

F
.

o-coo.l
:.

ATTACHMENT #2



=ooo= ouJN

IU
." zw
' 

o<N

oE
,

*,H
A

oz

oca

o
>

04

r.r il=

\fO(o
*

v3

E
U

E
{'?N

*I*h5fl

nlljsr{
lU

,F
* 

3"\

f;r \-<

"S
,

Ktu"
."#
&

,'

' 
t*'

a.

t

60?

FqulEE
,

U
J

E
'* IrJ)
a(o

.$

H
 , *'*I',H

P
o<

" {'
N

 
E

"
(o"

909
|J)
o(o

6e
*9

5
605

6ffi:^

-*,,rm
'fl

609.2
' 609.7

I't.
?J

6;
.(o

FoIUzo6Or.(o
\-(o

coO(o

dd
,I

trql

e
ts uuo

t--
LLOO()o(\N(o

I t\l 
t

s/l
A

:1
cr)-6
-l-

U
7

,u
. 

4[o

t-a&ruzz?&6,d
F

.,*

f
Jr

rQ
)

o,
.Fm

!

.*"

'"" * :* -*-
.]l

, 
l,-. 

,'j,.
,i; 

,:

o\LO

(t.

o(,Nrf,
C

)
lf)sfo(oo

$ro)
LLo)ft--.Io*

ATTACHMENT #2



/
.nE

li
E

iei
= 4ooo3oIJJ
04

i-1
(o)
i{,

\)si-DI

[. 
;\ r

.3v-s
:lr

.-g"q)

-B
r,)L

j

.i; {
\., \J
](.

vC
O

6a

g6q1

:iO
i<

f,.
r.l.() 

;-(o
o

,lo:
rsf,
1o1(o
tc).
tj,

-r
d

teP
U

' 
lr" t

\fia/ r*.s
*''-* I<

S
 :

(o+
C

\l

(o

aiso

a)

l*a*.I'to

c_#

F
.-

(O

<
.\

tr'\oo
,, 

6{
10.6

S
r

(o
610&

L
U

J

JaU
I

J

t"gttj5eo
Fta1'
q\
!z&

't'1!

&t:(d

!
,/ (l1F
de(o

**.- 
o)

\!,\, 
(o

'+
ti45T

^
6W

vAffii

IU
utzoN

o)
&

--r"F
-(o I

n
o

'uft 5
r+

3 *
,Iz 

o(
(J(.1

,) 
tu!

Z
Q

>
lv

<
<

l.u
IIo(
>

(-)5
ilu)h
a\.n 

LJ -

ilR
s

N
 

\Jts
r93
oLL=
%

;i:sr

bas I \ 
M

A
soN

'** ,ror. .i 
62

&
9

.#
q*-

ts, 
t'

s*
\rF

 q"3'
t.g 

5r.
q*

- 
' -:Y

$r.n;:S
it'i

,;;;f.dtad

i

o\ro((.rG
Io)

u-0)

F
.

oo)C
{ ATTACHMENT #2



i.Lr#q

'*'l9'8og&

q)C
r,

ba
s.i!,

st

::r,i 
a,-

I
- ::,

iriir,!ii*id

u
-{ r;
ijP

613i3

7'9 L9L'619:

1 630.7',
.A

?noi- f#.

/.t=
h.elA
azH

3
==

,!*&
*

&
a!

-
$

!-'

*,

5:
:I

3i

-''*F
. ! 

a *

;625;
t{-&t 

szs.

*
#_

s
--*

{8"*

*!21?s
-lr

9 (;-/
E

/

'sl //
to} q&

' 
'

H
i t ,;

tH
r t(a

io# *!
"#a
V

(

-=
F

-
3o5

**'
..8ry-1P

t rp

st
*

f IrO

Iso,o(t.

iii\\Ii\)

{L,\,t
'pl
t:li(.i)

r)C
-I

(,=:lF
-

E<
t

to::

ATTACHMENT #2



te*rtE
u={pE

to
"J 

[r.l
(i-A

(=
-JY
U

9
z.t'*-.-I

\ 
.j},

\u.
)\)(q_sy
+

-fi
&

't
'J )$

*<
$;tF

!

r.J
s6f'{\

. qll

$"*

'lltr
l,!

""@
"\a1-

,r4 
\

IA
{

,&
,rr!*

r1 i'r

.. ',J

lr-i,ti .l

-1

dtottstrl
z>

-
u:{
J

:+
,*!

E
,

*6

'-,I',,H
'

*

. 
{rl
H

ll
o-- oll
J.rN

 ll

\nr,

H
rr

-zk\
F

t,
3-

u,L}
-f)

;U
3K

'-^_' "l

*;t.
'-:i

rto-
*&

B
r

$."

Y
'\'ltl 

[a-, ,y *zr_S

N
t :tlvls3 S

dO
H

.J\\{.
cJ

flF
-

u,
&

*
f?t-,,

(fi.('1ul
*d

"q

t.
*fft- 

.'q
€l'li' -

,1 ,1, 
.." i

t'' 
&

*\ 
*..

aE

&
,i,; .n

*'.'*'X
.3

'.s'#,i
4*!*,

F
{H

{
[** 

]'.
I'-.' 

'-'"(

,,.I

Jrtv\J
-r#

1u/ -
7' 

-*:
<

f 
-!

v 
l]

t1u
}.\)

!*J
r_

ATTACHMENT #2


