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1.1 SPECIAL PROBLEM REPORTS



• There are several areas of lateral flooding which occurs in this reach of
Trilby Wash. In these areas, the flow is not contained within the banks
and under present condition, run-ofT will leave the Trilby Wash and the
watershed reach. In these areas, Encroachment Method 1, which
specifies the location of encroachment for a given cross-section is used
to calculate flood profile under natural condition. At these cross­
sections, encroachment for natural condition are specified in field seven
and eight of the ET. card. This methodology allows the most
conservative water surface elevation profile.

• Split flow of Trilby Wash occurs between cross-section 15.581 and 16.254.
Trilby Wash split into westerly branch which is referred as a west
channel at approximately 15.581 cross-section. West channel again split
into another branch that run toward the Main Trilby Wash which is
referred to as a middle channel at approximately 15.842 cross-section.
Middle Channel meet the Trilby Wash at cross-section 16.112 while the
West Channel meet the Trilby Wash at cross-section 16.254.

Flood Profiles for each branch are calculated by trial and error
method. Flow is split in each branch with trial and error method
such that water surface elevations at upstream end (where the
branches meet together again) is approximately the same. Under
natural condition, run-ofT is contained within each branch by the
used of Encroachment Method 1. Encroachment for natural
condition are specified in field seven and eight of the ET card.

For the encroached (floodway) condition, flow is also split in each
branch with trial and error method, such that water surface
elevations at upstream end (where branches meet together again)
is approximately the same. Under floodway condition,
Encroachment Method 1 is used and the encroachments are
specified in field nine and ten of the ET card. For the floodway
condition, no additional encroachment of the interior portion of
the island (i.e., west side of main channel, east side of west
channel and both sides of middle channel), is allowed. Therefore,
encroachment station for floodway condition on west side of main
channel, eastside ofwest channel and both sides of middle channel
are from natural condition run where the water surface intersects
the ground.



1.2 CONTACT (TELEPHONE) REPORTS



1702 Easa HighJaIKI
Sui1e410
Phoenilc. Arizona 85016
602-264-3335

--------
~--

By umt/ Date 11/8A,ClIent rcLJ
;

Conversation With8~ W~/Z"Ti'A/

/"l~. #?&-I'YTe/AA?' &'~
R8J)resentlng 33ZS tJ. pc/~ Project Number

~.. No. I Of ~
--------

/D3 z..o
Phone Number

Items Discussed

Z 3.5 - 979 t-f Subject

2-33

- "

GA:Y d

Action To Be Taken

- 7?t7..s

>

!..;...o().J~v'~ ~ ~ /<.t"0 p~

By L7?n(/ Copies To :;:Z-~



91-21 11171

~RD~OF__
• HOC F..

Trac R/W On MOD Pro j. Field 801

F R 0 M T 0 W.O. = ino. StrlD MI- Key FI Ie Boo. #In REMARKSg;', T~.OD ero # # #' w"...
.~.~ Flm-

l. Averue 207th Avenue 49000 &
49001

:ozier Rosi 203rd AYeIU! 68095

*'
.

W- ¥ .~

'"0 ,......,";b
243rd Ave. Crozier 68591 P/~ ul

~. W.of Cmz~ 3Mi. W. of Cro: . 61610

Jth Ave. 267th Ave. 83416

J



rllUllC IVICIIIU ~m

Conversation With JJAn C!..~e76#~A/ Date

Representing A-Dw~ Project Number

Phone Number 2"YZ -/s¥-/ SUbject TYL L L.\3 Y

Items Discussed

/?S:-3

G t4 u u tz- rn~ f.I?ttA: 36Cf'11I ;:7).-lS7;ku."1O @ £)~.

tV () 0 Z?t"t2'? J>-I,PO . L7# ,&:/~

Action To Be Taken N 0 ~ r

By cn-n.V Copies To



.rlor 1~ IVI~r IIU

i

c.~ A-~ VV'~~
Representing apN'Sf:"7tv. /;) '~T"It: ,c- r Project Number 103 2-D

Phone Number 8 70 - 2,3 Y.3 Subject 7Z-/~y VV/9;:1'~

Items Discussed i:=-sz..1577;V'~..Z'V'~ <$' C~

;)
;

2.) &70 - Z8Z.s

Action To Be Taken (!.A-tA.-

By Copies To



r-rlur I~ IVI~r r1U

Conversation With :TO#?J C,4 H-COA/ Date

Phone Number z.~ (, - 2 Z 71

Project Number /03 zo

SUbject TA!::.,~ V wA-:!"#-

Items Discussed

A--

/977
i

.s~.a/.v~ w~~ Cot/IP'£/A/6 ~

By C<7/Y1/ Copies To



r-none IVlerno

Conversation With (!,I-VO Y C eox. D~ Date

/03-za

L L.IB Y

Project NumberRepresenting .
Phone Number z,cz.. f.pt.f{P - 3W'S/SeSUbject

Items Discussed b---X'.!n.A/6-- z>~

Action To Be Taken HONe-

Copies To ~



i'IIUIIt::: IVIt:::IIIU

Date

Representing S C oS Project Number / D3 z..o .

Phone Number (; to - Z~-V-7 Subject J??Il-8 V l-//-1-:rH-

Items Discussed 1:::..-;...t£771V'6 /:::::>A--?71-

.\r-o: So/e.--
OF .;4I-47eIC;O~-4- ~~ P/#.42:.. CouN77~ I

>

// • lJS OA- . / '1 a~· , Sc.~ J O~

Action To Be Taken ,tVo,vc-

Copies To



r-rlurlt:: IVIt::IIIU

Project Number

Items Discussed

--

Il t qo

I03'Z.C

"va
ON

1/ ()/f!.

By L1/?1t/ Copies To



r-norl~ IVlemo

Conversation With (JO£/J... t-OVI€' Date

Representing US 6 ~

Phone Number .3' 79 - '30 6 ~

Project Number /03z..o

Items Discussed

Action To Be Taken N 0 "vc-

Copies To



r'none IVlemo

Conversation With~ GI'It//A/ Date

Representing ~ tJ{,,8 6~(/r?

Phone Number 279 - 7L1z. 7

Project Number /03 2A)

Subject 7?(../I.-8 Y ~H-

Items Discussed

~7t:.- .s?Z/pv . "1M Z) 0 N e 4iIJ ~ SC~ J-

1<.5 B~T Ve-:r~~£?7 ~ q~.

Action To Be Taken ,6/oAJe;-

Copies To



Ir IUr l~ IVI~f rIU

Conversation With /11,,(... #C / r .
Dates Ckt-I.A=-rJ.

Representing '-cJlC..~ ~ c7/f:r: Project Number /0 :3 z..o
I

Phone Number B S(p - 3 ~ 3~71'5'" Subject 7?V~8Y ka/',6"#-

Items Discussed

Action To Be Taken ~'- BAc-1:::-

By t,:PJ7c/ Copies To



r I lUI IV' IYICIIIU ~M

Conversation With en IC- l? (;, /lv'5 Date

Representing K-f!9JA/E"f A-c>c.141...~ Project Number

Phone Number Z.s-B - (p 't' 7 I

Items Discussed ~LJ77~6

Subject 7??-/L..BY'

Action To Be Taken

Copies To &&



r-IIUIIt: IVIt:fIIU

Conversation With pA'(/S""" rJrGlA/N Date ///~/f? 0,
Representing CA-we.D Project Number /~.320

Phone Number 870 - 285;"7 SUbject 77Z--/e-BV W~#-

Items Discussed j)t,/«.-f!, y W~ I-f' C02? CA=:?O

PO/L ~IIF,

C!. A-t-c- ~(c... • •

A.J0 ? tt-o TO So 0 t=- 0 U'tt'- ~- tiN P, u;- II/t.,/PO
Action To Be Taken CA::;L- 1tC.. A-£J~S 87 D - 2V~3

By Copies To



I I lUI lei IYleil I IU

Conversation With k:: gy'/AJ A-D~ oS

Representing B . o. R. .
Date

Project Number

Phone Number 870 - l... '-I q 3

Items Discussed l)e:f/blV" ,Z)'V,::::o

Subject r>e.-'L-l~\.1 W~ H-

FoI"2- C~ @ It

~.

Action To Be Taken :J;:rJ'FO .

Copies To



(INFORMAL)
FAXOGRAM

.~ 117;'-79-0·'-' _ ·.--------.. _. -_._-._._.._. ....•.._--

NO

t-/S,4 VONE/(O ':

;<4/-1.334..
r:E rtc: ---------------------------------

. KfvlkJ A~AH~"__.i _

aUREAU OF RECL.~:_'.ATION" ARIZONA PROJECiS aFF!C~

OFF!CE: ENG:NEE1UNG. CCr:Si~UCT!CN OFFICE
p.o. SOlt 9980
PHOE~IU. AI 3S0sa

INE ~IO: g "70 ... :J *I 9 .3

':1 Hxdr.o/t);; f1re".. t 4us - )../tAy'/~ .. JlPiade.s R~(.~ e

~quc
'~r



,

.' ....
'......:.. e··· .. -.' :. . :.~.:"

.'~..•._..-.:.-.-.

'1
I
I (1\\W'

BUREAU OF RECLAMATION
Arizona Projects Office

K. Kevin Adam•• P.E.
Chici~ Oesign Datil Brlnch

"-:;.:

23636 N. 7th Street
P.O. BOl 9980
Phocnill. Arilon, 85068

Bus. {6(2) 87().2-493
FTS 76~'1493

Ensinecring Di\'ision
. _·_. .,# -.......-.....~oI' .__....._ ..~_._ ......... , .......



EXPLANATION

~~ O"U a'ulOUCT au IIttOU

c:MIC.

---it- OVIItOIIITI,

-+.+- ........~ltCl.
Q ..........I.IT

a ""OU.UI.

•• , ... OIU

~ ............ DIl....... DfTCM

~

~
unu_

• ~&T1Q11 ....~

I

1

1

C 0

1'41; lOllS.

('.--...,

... A

"

••.....
ftc

IS

It

~",yn.-t;.- .' .tV'b
.s7V~.,~:-

I.

-

II

It

It

~"., .

..

u

....,' "

&Q03.

"~---:--~-"-+--+-----iT" ilb1 Wt.\.5 ~

I
i.srA11t11t

I



T.4M.

NOTE
ArflOlfl U#', JJotI. tOtIf'filWt. ,""". Cllltrol III,.

§
!
•

h'

._~_...;:".;~~_~1' -+1__

6

"'-- 1!
! :110,1100

••lfINC.
\II

14

J

.,

• -----,==.. ..·_m.... -cw· '=-"
\

• "j
.,

.~

,
~.

I
-4 I I. 000 UIIl,OIlQ

c~

~

• \
..

0 •••
l rr-- ...I

2'1 »
•

'" ~
"', 'Of.r'~~ .It.-

OU.r/Off
101"~iU/

"
J6

~
sa ~I

..

r 3011.000

r.
:.,.

"Iff ~
..-,..,.,. C' ,....~
_,• .,,,, ~.rIOll

ellW""A" AoWPClNII~11M,.,., .,DWVIt:M AlUe-.

GRANlr~REEF AQIJ£Di.JCT
"IA~H •

LDCAT70N MA~

-------
..

4OllO,

-_..._--
aa

,au."itt

_.-

o

.-",-", ....
f-o-e.'l\

,.,.,. _.
~o....... .n

~I ''''11''''' 1M. ..'" .......

I ~OJlOO•
~...••

II

z.

r JOO,OOO

o U N T Y



INPUT DATA FOR FLOOD ROUTING
HAYDEN-RHODES AQUEDUCT REACH 8

STATION STRUCT. SIZE INVERT CREST STORACE CAPACITY DATA
TYPE ELEV. ELEV. ELEV. AC.FT ELEV. AC.FT.

181+00 Flume 18'W 1548.50 1554.0 1546 0 1548 92
248+00 Flume lS'W 1547.95 1550 464 1552 1266

466+00 Wash S 67'W 1535.6 1545.09 1536 0 1538 9
1540 33 1542 97
1544 436 1546 912
1548 1539 1550 2334

572+50 Flume 47'-4"W 1545.19 1552.0 1545.2 0 1546 7
1548 31 1550 69
1552 288 1554 518

'~B Y) 609+00 Flume 135'10" 1544.90 1553.4 No routing this structure.
-s 4-

87'2"W 1544.67 1534.0 1545 0 1546 10688+00 Flume
1548 31 1550 292
1552 498

S04+50 Flume 67'S"W 1543.23 1551.7 1546 0 1548 3
1550 18 1552 11-l
1554 413



.~'.;. e.·.

INJ?UI' DATA FaR UNIT~
HAYDml-RHODES AQJEWCr - REACH 8

STATION AREA CiRAFH CHNOO:L CEN'l'ROm SLOPE CtJRVE PRECIPITATION
Sq.Mi. SCS/FV Miles Miles tt/mi. No. 100-yr 50-11" 3-hr

181+00 12.1 SCS .'.~ 6 .10 2.64 35 78 3.14 2.74
248+00

466+00 13.5 sas 7.70 3.80 36 78 3.30 2.90

572+50 7.00 SCS 7.10 2.40 36 78 3.30 2.90

609+00 57.8 SCS 21.2 7.40 36 78 2.98 2.60

688+00 17.50 SCS 12.30 4.50 36 78 3.10 2.72

804+50 20.S SCS 12.00 5.60 41 18 3.09 2.70
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1.3 MEETING MINUTES OR REPORTS



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

Interoffice Memorandum

Subject: TRILBY VASH

To: BKH

Info: RGN

DELINEATION MAPS File:

From'M~ Date: 01-08-92

I have reviewed the maps supplied by P&D for the Trilby Vash Delineation and
have the following comments:

1. The cover sheet (panel 1) indicates Vhite Ving Road as the major
, east/west cross street for p~nel 6. Panel 6 shows the street as Lone

Mountain Road. I believe that Vhite Ving Road would be more correct
-for this area than Lone Mountain and suggest that panel 6 be changed

to "Vhite Ving Road".

2.

3.

_~ () k

4.

The alignment of 227th Avenue as shown on panel 6 appears to be
incorrect. The natural extension would intersect the common section
corners of 14, 15, 22 and 23. Please have this verified by P&D for
local conditions since the delineation does not show this particular
section to be an extension.

On panels 8 and 9, please label the west and middle channels as
depicted on the index (panel 1~. In addition, there appears to be
another channel to the east of these two channels, and I feel it
should also be given a name or other type of identification.

As we have discussed, the underlying topo needs to be screened to a
lower intensity so that the delineation will be more apparent. If
possible, the screening should affect only the topo lines and not the
ERM's and other supporting informational data.

All in all I found these maps to be very complete for the given area and I
appreciate the effort put forth by P&D.
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An Employee-Owned CompanyOctober 25, 1991

Flood Control District
of Maricopa County
3335 W. Durango Street
Phoenix, Az 85009

Attn: Mr. Geave "Besian" Khatiblou

RE: TRILBY WASH

Dear Besian:

P&D TechnologIes

1702 E. Highland Avenue
SUite 410
Phoenix, Arizona 85016

FAX 602/241-1334

602/264-3335

Planning
Engineering
TransportatIOn
Environmental
Economics
Landscape

Architecture

Enclosed please find a revised schedule for the above referenced project. Completion date
for this project has been extended due to the following reasons.

o Extreme difficulties were encountered in modeling the split flow areas. This has
added, additional design time, submittals and review time.

o Difficulties in modeling BOSS HEC-2 program with multiple encroachment target.

o Error in Army Corps. of Engineers HEC-2 program (September 1990 Edition,
Version 4.5.1) software in culvert routine.

If you have any comments on the revised schedule, please do not hesitate to call me at 264­
3335.

Sincerely,

P&D TECHNOLOGIES

R~~ ~. ~",J.-.

Ramesh I. Patel, P.E., L.S.
Project Manager

"
fl· 1 n17 nnn It-IFFT T/lr.s \ RF-vc::rllP . \Jrr.



P&D Technolog/e.

1702 E H,ohland Avenue
SUite 410 .
Phoenix. Arizona 85016

FAX 602/241·1334

602/264·3335

Plannlna
Engineering
Transportation
EnVlfonmental
EconomIcs
Landscape

ArchItecture

.TRILBY WASH An Employee·Owned Company

MEETING & MILESTONE DATES
(Completion of Task 1.3)

Updated: October 25, 1991

I. PREVIOUS MEETINGS UST & MILESTONE DATES:

DATE

04/19/90

05/08/90

06/05/90

06/06/90

06/19/90

06/22/90

06/27/90

07/23/90

08/06/90

08/13/90

08/14/90

08/15/90

08/19/90

08/22­
09/05/90

08/23/90

09/13/90

10/3/90

10/15/90

10/26/90

11/13/90

PURPOSE

Initial Presentation (for Gila Canal) @ FCDMC

Saddleback FIS Site Inspection

Trilby Wash FIS Site Inspection

Review @ FCD previously submitted FIS

Fee Proposal Due

Scope Adjustment Meeting @ FCDMC

Fee Negotiation Committee Meeting @ FCDMC

Anticipated Board of Supervisors Approval Date

Actual Board of Supervisors Approval Date

Verbal Notice to Proceed

Notification Letters Sent (dated 7/27/90) (Completion of Task 2.1)

Receipt of written Notice to Proceed

Announcement of Flood Elevation Study Published - Arizona Republic

Announcement of Flood Elevation Study Published - Daily Sun News

Survey started

Site flown by Cooper Aerial Mapping

Receipt of contact prints from Cooper (Completion of Task 2.2)

Ground Control was completed (Task 2.2.2)

Meeting regarding: billing, schedule adjustment., contact prints & Task 1.0. (Begin Task 6.1)

Written Summary of Data Collection Submittal (Completion of Task 1.0)

H:l032000IHEETINGSIH&MUPDAT.WPL



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1.3)
Updated October 25, 1991
(continued Page 2)

11/20/90

11/14/90

11/27/90

11/26/90

11/26/90

11/28/90

11/29/90

12/10/90

12/15/90

12/17/90

01/04/91

01/10/91

01/17/91

01/24/91

02/12/91

02/26/91

03/14/91

03/28/91

04/11//91

Field Inspection for Manning's "n" values

Final Approval of Project Base Sheet by FCD

P&D to submit written summary of Manning's "n" values for the FCD's review and approval
(Completion of Task 4.4.1)

P&D to receive the 100-Year Peak Discharge Values from the FCD to be used in the FIS
(Task 3.0)

P&D to receive preliminary topographic mapping from Cooper Aerial Mapping (Completion
of Task 2.2.1, 2.2.2 & 4.1)

Delineate thalweg & cross-sections (Preliminary completion of Task 4.3)

Meeting with FCD to review thalweg & cross-sections

R.esubmit cross-section information to Cooper digitizing

P&D to complete Field Survey (Completion of Tasks 4.2 & 4.4)

Meeting with FCD regarding re-formatting of topo sheets 5-8

P&D to receive digitized data from Cooper in HEC-2 Format & review with FCD. Begin
Floodplain & Floodway Delineation (Task 5.0)

Hydraulic Analysis Coordination Meeting with FCD (Task 6.1)

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD (Complete Task 4.3)

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD

Submittal of HEC-2 Model to FCD

04/25/91

05/10/91

HyciauHc Analysis Coordination Meeting with FCD. Receive FCC
Model (4/11/91 Submittal)

Hydraulic Analysis Coordination Meeting.

llents of HEC-2

H:I032000\MEETINGS\M&MUPDAT.WPL



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1.3)
Updated October 25, 1991
(continued Page 3)

ITEM

05/31/91

06/26/91

07/18/91

07/22/91

07/26/91

08/16/91

08/27/91

09/05/91

09/24/91

10/03/91

10/21/91

Submittal of HEC-2 Model to FCD

Hydraulic Analysis Coordination Meeting. Receive FCD comments of HEC-2 Model
(5/31/91 Submittal)

Submittal of HEC-2 Model to FCD

Hydraulic Analysis Coordination Meeting. Receive FCD comments of HEC-2 Model
(7/18/91 Submittal)

Submittal of HEC-2 Model to FCD

Hydraulic Analysis Coordination Meeting. Received FCD comments of HEC-2 Model
(7/26/91 SUbmittal).

Submittal of HEC-2 Model to FCD

Hydraulic Analysis Coordination Meeting. Flood Plain Modeling accepted. FCD asked P&D
to proceed with encroachment

Submittal of HEC-2 Model with encroachment (Method 1) to FCD

Hydraulic Analysis Coordination Meeting. Receive comments of HEC-2 Model (9/24/91
Submittal)

Submittal of HEC-2 Model with encroachment (Method 1) to FCD.

II. PROPOSED TENATIVE SCHEDULE OF MEETINGS & MILESTONES

DATE

11/01/91

11/08/91

11/11/91

11/18/91

11/15/91

ITEM

Hydraulic Analysis Coordination Meeting.
Receive comments of HEC-2 Model (10/21/91 Submittal)

Submittal of proposed final HEC-2
model & mapping. (Completion of Tasks 5.1 to 5.7)

P&D to start draft final report

P&D to submit to FCD draft final report for review.
(Preliminary Gcrnpletion of Task 5.8)

P&D to receive from the FCD final comments regarding
HEC-2 computer model & floodplain/f1oodway mapping

NOTES

H:1032000\HEETINGS\M&MUPDAT.WPL "



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1.3)
Updated October 25, 1991
(continued Page 4)

NOTES

11/18/91

11/27/91

12/06/91

12/2/0/91

Final point out of HEC-2 model & inking of final maps
to begin

Final mapping to be completed as well as completion of
all final products & submittal to FCD. Completion of
Tasks 2.2.3, 2.3.4, 2.2.5, 2.2.6, 5.8, 7.1 to 7.6).

P&D to receive final comments regarding changes to the
HEC-2 Model or mapping limits.

Final submittal & fullfillment of final contract.
Completion of Tasks 6.1 & 6.2.

H:l032000\MEETINGS\M&MUPDAT.WPL
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01
Maricopa County

3335 West Durango Street. Phoenix. Arizona 85009
Telephone (602) 262-1501

D. E. Sagramoso, P.E., Chief Engineer and General Manager

APR· 2 5 1991

Hr. laae.b I. Patel. P.E., a.L.S.
P , n TechDolo.i••
1702 Ealt Highland Avenue
Su.ite 410
Phoenix. Arizona 8'016

SUB~CT: Trilby Vaah ~lood Control Study
Contract FCD 90-24
(P&D P.N.: 10320)

Dear R.ameah.

BOARD OF DIRECTORS

BeLSey Bayless
James D. 8runer
Carole Carpenter

Tom Frce5tone
Ed Pastor

w. have completed our preliminary review of the April 11. 1991 HBC-2 modeling.
Since the project is still in the preliminary stale of hydraulic modeling. our
r.view is only considering an overview of the modeling procesl; therefore. we
are not examining the quality of the mapping and other aspects of the project.

Based on our review. your office has been able to address some of our concerns
of our first review. How.ver, most of the following comments are rep.ats from
the first review.

1. The HEC-2 modeling is considering ponding area. as part of the
active flow areas of the cross section. In order to compute the
water surface elevA~ions more accurately at these locations,
ponding areas should be elim~ated from the cross-sectional are••

2. The Manning nne values that are used do not correctly address the
main ch~el. left overbank. and right overbank.

3. The discharges are reduced at some of the cross section locations.
The discharge reductions are not matching the working maps.

4. Some of the HEC-2 cross sections are indicating the weir flow.
However, the modeling does not appropriately reflect this
condition. The HEC-2 cross sections should be revised to correct
this error.

S. The X3 records which are used in some of the cross sections do not
appear to contribute any effect to the modeling results. You may
need to eliminate these ineffective records.



Letter tal
Subject:
Page 2

6.

7.

8.

Hr. aame,h I. Patel, P~E., R.L.S.
Trilby Wash FCD 90-24

See our rayiev rad mark, for soma of the SEC-2 crol. sections which
do not simulate t.he wash according to the working map.

I;evb_ the indax map to identify townships, rang•• , S.ctionl, and
discharge r.duction locat.ion••

From cross s.ction 79 to 92, there is clear evidence of split flow
which mUlt be modeled and reflected according to the working map'.

The HlC-2 model shows a ditchara' reduction for craiB s.ction 106.
Pl.ase review to inlure the reduction discharge.

If you have any questions, please contact me at 262-1501.

s:z~ fd;;i~
Besian Xhatiblou, P.E.
Hydrologist



An EmOloyee-Owneo Comoany

March 29, 1991

Mr. Geave "Besian" Khatiblou, P.E.
Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, Arizona 85009

RE: Trilby Wash Meeting Summary
FCD Contract No. 90-24
P & D P.N. No: 10320

Dear Besian:

paD Tecllno'ogie.

'702 E rl:gnlano Avenue
SUite 410
iJ'loenlx. Arizona 85016

;:AX 602/241-1334

602/264-3335

Plannmg
Engmeenng
TransoorraCton
Envlfonmemal
Economics
Lanascaoe

ArchlreCTUre

The purpose of this letter is to summarize the topics discussed at the Trilby Wash Meeting
in P & D Technologies' Office on Thursday, March 28th, 1991, at 2:45 P.M. The meeting
was attended by:

G.B. Khatiblou
Ramesh Patel
Lisa T.M. Vomero

FCD of MC,
P & D Technologies, and
P & D Technologies.

I. The following items were discussed and given to the FCD for review and comment,
they include:

1. The preliminary submittal of the Technical Data Notebooks. There was such
a large volume of information that the data was divided into two (2), three (3)
inch binders.

2. An example of a proposed final product cross section, at a size of 8 1/2" xlI",
was also given to the FeD. The cross section was produced using Word
Perfect Graphics (WPG) and a Laser printer on bond paper. The example
given was oriented in two different directions: the first, normally and the
second rotated 90 degrees with the X axis elongated along the 11" length of
the paper. We would like to request that this be substituted for the pen
plotter as required per our contract. This reason for this request, is that the
WPG method allows one to custom annotate and label the figure which, in
our opinion greatly enhances the quality of the end product. We await your
response to this request.

H:\1032000\MEETINGS\MTG3.28



Trilby Wash Meeting Summary
March 29, 1991
Page 2

II. In regards to the previously submitted HEC-2 Model on 3/14/91, the following items
were discussed:

l.A. The peak discharge values and thalweg will be put on the bluelines for the
next submittal; we apologize for this as they were inadvertently omitted;

B. The location of the bank stations need to be reviewed and where necessary,
constricted in order to assure that the ponding areas are excluded from the
main channel conveyance width; in addition, the Manning's "n" values will be
adjusted accordingly;

c. .The preliminary data set incorporated a vast majority of ")(3" lines which were
used for the purpose of artificially setting encroachment limits. Per our
discussion it was decided that the ground profile data extending beyond the
previously defined ")(3" lines will be omitted; however, the original data will
be saved in a separate HEC-2 data file named: "submital.dat". There was also
some discussion of the impact on the other encroachment methods to be
employed in regards to the incorporation of the )(3 line. This matter will be
addressed further if necessary, at a later time.

D. The area of edge matching on both the north and south sides were again
discussed. The current status of the mapping is that the area of overlap south
of the CAP Aqueduct has been eliminated due to the presence of this
structure. To the north, the water surface elevations match within 0.15' by the
fifth (5th) overlapping cross section; although, the floodplain and floodway
boundaries do not match exactly. P & D has asked the FCD to review these
areas in detail and give direction in how to address this issue before the final
submittal.

E. The last item discussed in terms of the model, is the review of the resulting
conveyance in areas were the wash physically splits and later reunites. Before
submitting the next model, this will be reviewed for the purpose of discussion
and direction.

2. Per request the mapping will be annotated in regards to the following: the
addition of elevation numbering were scares as well as the addition of street
names and other labelling information.

H:\1032000\MEETINGS\MTG3.28



Trilby Wash Meeting Summary
March 29, 1991
Page 3

3. Per request, the new HEC-2 Manual (9/90) which contains the new culven
routine documentation will be copied and sent to the FCD as a courtesy.

4. Our next meeting is scheduled for April 10, 1991; however, due to a
conflicting seminar the meeting will be rescheduled, after the FCD has
reviewed the second submittal.

These Meeting Minutes taken and respectfully submitted by:

P & D TECHNOLOGIES

Sincerely,

~
Usa T.M. Vomero
Senior Hydrologist

H:\1032000\MEETINGS\MTG3.28



An Employee-Owned CompanyMarch 15, 1991

Mr. Geave "Besian" Khatiblou, P.E.
Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, Arizona 85009

RE: Trilby Wash Meeting Summary
FCD Contract No. 90-24
P & D P.N. No: 10320

Dear Besian:

P&D Technologies

i 702 E Highland Avenue
SUl1e 410
Phoenix Arizona 85016

FAX 602/241-1334

602/264-3335

Plannmg
Engmeermg
Transportation
Environmental
Economics
Landscape

ArchItecture

This purpose of this letter is to summarize the topics discussed at the Trilby Wash Meeting
in the Flood Control District's Office on Thursday, March l~th, 1991, at 3:00 P.M. The
meeting was attended by:

G.B. Khatiblou
Ramesh Patel
Lisa T.M. Vomero

FCD of MC,
P&D Technologies, and
P&D Technologies.

The following items were discussed in regards to this project:

1. The final sealed topographic mapping was completed and sent to the Flood
Control District on March 8, 1991. As requested, another box will be added to the mapping
for the engineer's seal adjacent to the existing surveyor's seal.

2. The HEC-2 model with accompanying redlined floodplain delineation maps
were brought to the meeting for the purpose of discussion and submittal. This set of
working drawings is the original and only set. The following comments were made in regards
to assumptions and methods llsed in the development of this model.

A. Per our previous discussion, on February 12, 1991 there were some areas of the
channel that were not well defined. As a result of the topography and geomorphology
the channel produces large areas of shallow flooding and island areas were the water
flows out of the channel and into adjacent washes and out of the watershed.
essentially reducing the peak discharge.



Trilby Wash Meeting Summary
March 18, 1991
Page Two

B. The bank elevations are not high enough to contain the flow given to us by the FCD.
Per direction received from the FCD, P & D incorporated the use of the "X3 line"
in which the boundaries of the flow were artificially set and extended upward. This
approach was the most prudent as it results in a higher, more conservative water
surface elevation. This data was then used to plot the area inundated outside the
established bank stations and into the extensive low-lying adjacent overbank.

C. Per our previous discussion, some sections were extended manually to pick up
tributary and other special interest areas; however, once the model was run this
approach was deleted due to the flatness of the channel cross section which resulted
in the need for further cross section extensions to the point that it was merging into
adjacent watersheds.

D. "Island Areas" within the floodplain were discussed in terms of appropriateness
and/or need for delineating them on the mapping. These areas appear to be
unstable point bar deposits which in our opinion should NOT BE excluded from the
floodplain delineation; although, under existing conditions and given peak discharge
values they are computed to be above the high water elevation.

E. The area of edge matching on the north side was discussed. The mapping and
boundary delineation does not match. There appears to be several reasons for this,
which include: a half a decade span in the time frame of the two maps; WLB's use
of an assumed water surface elevation; arbitrary differences in the boundary
delineation in the interpolated areas between the cross sections as well as differences
in the HEC-2 version of software used. P & D has asked the FCD to review this
area in detail and give direction in how to address this discrepancy.

3. It was stated at the meeting that P & D has received the new HEC-2 software
with the new culvert routine revision, version 4.6.0. and it was used in preparing this
submittal package. Further, it was stated that the FCD has not yet received this update.
As a courtesy, P & D will provide the software to the FCD. In addition, P & D has
requested a 3 week extension due to this software revision, as previously discussed. The
FCD has approved this request resulting in a change in the final completion date to August
8, 1991. As a result, an updated "Meeting and Milestone Schedule" is attached for your
reVIew.

H: 1032000\MEETINGS\MTG3.14



Trilby Wash Meeting Summary
March 18, 1991
Page Three

4. After discussion of the mapping, it along with a hard copy of the HEC-2
output file, and input file on diskette was given to the FeD for review.

5. Per request, P & D Technologies will print out the cross section plots. They
will be delivered as soon as they are completed.

6. Our next meeting is scheduled for March 28, 1991 at 3:00 p.m.

Lastly, there was NO billing statement sent for February as there is NO AMOUNT due;
however, work did progress. An explanatory letter was sent in lieu of a billing statement.
Please feel free to call our office should you have any questions or concerns regarding this
matter.

This Meeting Minutes taken and respectfully submitted by:

Sincerely,

P & D TECHNOLOGIES

J ------- . ~/
'~c~~ ;: cp? (~Yl_( L (c---

Lisa T.M. Vomero
Senior Hydrologist

H:1032000\MEETINGS\MTG3.14
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TRILBY WASH An Employee·Owneo Company

MEETING & MILESTONE DATES
(Completion of Task 1.3)

Updated: March 15, 1991

I. PREVIOUS MEETINGS LIST & MILESTONE DATES:

DATE

4/19/90

5/8/90

6/5/90

6/6//90

6/19/90

6/22/90

6/27/90

7/23/90

8/6/90

8/13/90

8/14/90

8/15/90

8/19/90

8/22­
9/5/90

8/23/90

9/13/90

10/3/90

10/15/90

10/26/90

PURPOSE

Initial Presentation (for Gila Canal) @ FCDMC

Saddleback FIS Site Inspection

Trilby Wash FIS Site Inspection

Review @ FCD previously submitted FIS

Fee Proposal Due

Scope Adjustment Meeting @ FCDMC

Fee Negotiation Committee Meeting @ FCDMC

Anticipated Board of Supervisors Approval Date

Actual Board of Supervisors Approval Date

Verbal Notice to Proceed

Notification Letters Sent (dated 7/27/90) (Completion of Task 2.1)

Receipt of written Notice to Proceed

Announcement of Flood Elevation Study Published - Arizona Republic

Announcement of Flood Elevation Study Published - Daily Sun News

Survey started

Site flown by Cooper Aerial Mapping

Receipt of contact prints from Cooper (Completion of Task 2.2)

Ground Control was completed (Task 2.2.2)

Meeting regarding: billing, schedule adjustment., contact prints & Task 1.0. (Begin Task 6.1)



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1.3)
Updated March 15, 1991
(continued 2 of 4)

II. Proposed Tentative Schedule of Meetings & Milestones

DATE

11/13/90

11/13/90

11/14/90

11/20/90

11/26/90

11/26/90

11/28/90

11/29/90

12/5/90

12/15/90

12/17/90

1/2/91

Written Summary of Data Collection Submittal
(Completion of Task 1.0)

Field Inspection for Manning's "n" values

Final Approval of Project Base Sheet by FCD

P&D to submit written summary of Manning's "n"
values for the FCD's review and approval
(Completion of Task 4.4.1)

P&D to receive the 100-Year Peak Discharge Values
from the FCD to be used in the FIS (Task 3.0)

P&D to receive preliminary topographic mapping
from Cooper Aerial Mapping (Completion of Task
2.2.1, 2.2.2 & 4.1)

Delineate thalweg & cross-sections (Preliminary
completion of Task 4.3)

Meeting with FCD to review thalweg & cross-sections

Resubmit cross-section information to Cooper for
digitizing

P&D to complete Field Survey (Completion of Tasks
4.2 & 4.4)

Meeting with FCD regarding re-formatting of topo
sheets 5-8

P&D to receive digitized data from Cooper in HEC-2
Format & review with FCD. Begin Floodplain &
Floodway Delineation (Task 5.0)

NOTES

Completed on time

Changed to 11/20/90
Completed on time

Completed on time

Changed to 11 /27/90
Completed on time

Received 1/29/91

Completed on time

Completed on time

Completed on time

Changed to 12/10/90
Completed on time

Completed on time

Coordination meeting
added

Received 1/4/91



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1.3)
Updated March 15, 1991
(continued 3 of 4)

DATE NOTES

1/10/91

1/17/91

1/24/91

1/31/91

2/7/91

2/21/91

3/14/91

3/27/91

4/10/91

4/23/91

5/7/91

5/8/91

5/23/91

5/24/91

5/31/90

5/31/91

Hydraulic Analysis Coordination Meeting with FCD
(Task 6.1)

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD

HEC-2 program software has error in culvert
routine, reported by Besian & confirmed.
Correction to take minimum 2-3 weeks.
Project extension to be requested...

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD
(Complete Task 4.3)

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD

Meeting with FCD for submittal of HEC-2 model &
preliminary mapping (Preliminary completion of
Tasks 5.1 through & inclUding Task 5.7)

P&D to receive FCD comments on HEC-2 model and
corresponding preliminary mapping

Finalization of HEC-2 model(s) & floodway mapping
begins

Meeting with FCD for submittal of proposed final
HEC-2 model & mapping (Completion of Tasks 5.1
through & including Task 5.7)

P&D to prepare draft Final Report

P&D to submit to FCD draft Final Report for
review (Preliminary completion of Task 5.8)

P&D to receive from the FCD final comments
regarding HEC-2 computer model and floodplain/
floodway mapping (Preliminary completion of Task 6.2)

Completed on time

Completed on time

Completed on time

EXTENSION GRANTED AT MTG
3/14/91 - COMPLETION DATE
CHANGED TO 8/9/91

Changed to 2/12/91

Changed to 2/26/91
Cancelled

Completed on time - Completion
date changed due to HEC-2 soft­
ware. Remaining schedule re­
vised by adding 3 weeks.

Meeting added



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1.3)
Updated March 15, 1991
(continued 4 of 4)

6/3/91

6/14/91

7/15/91

7/16/91

8/9/91

Final print out of HEC-2 model and inking of final
maps to begin

Final mapping to be completed as well as completion
of all final products and submittal to FCD
(Completion of Tasks: 2.2.3, 2.2.4, 2.2.5, 2.2.6,
5.8, 7.1 through and including 7.6)

P&D to receive any comments regarding changes to
the HEC-2 model or mapping limits prior to close
of contract date 7/19/91.

P&D to begin revisions to model and/or mapping,
if needed

Final submittal and fulfillment of final contract!
Completion of Tasks 6.1 and 6.2.



D. E. Sagramoso, P.E., Chief Engineer and General Manager
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FEB 2 0 1991
Mr. Ramesh I. Patel, P.E., L.S.
Project Manager
P & D Technologies
Planners/Engineers
1702 East Highland Avenue
Suite 410
Phoenix, Arizona 85016

SUBJECT: Trilby Wash Flood Control Study
Contract FCD 90-4
(P&D P.N.: 10320)

Dear Ramesh:

We have completed our review of your February 5, 1991 letter requesting an
extension in the time frame of the subject project due to the HEC-2 program
software error.

After carefully evaluating your five proposed options for resolving the
problem, we have the following comments and recommendations:

Option number two recommends that the Flood Control District accept the
P & D model "as is" without the culvert routine correction. The District is
not able to accept this proposal. We realize that there is clear evidence of
incorrect calculations and modeling assumptions in this project. Therefore,
this option cannot satisfy our goals for the subject project.

Manual calculations of the water surface elevation upstream of the Patton Road
culvert, which is stated as option number three, does not quite serve our
modeling purpose. This methodology completely ignores the existence of the
culvert crossing, which most likely has some effects on the characteristics of
the floodplain and floodway. In the past we have used the HEC-2 model for the
culvert crossings, unless there has been clear evidence that the HEC-2 program
has not accurately evaluated a specific location. We believe that the HEC-2
model is a more consistent and acceptable methodology to FEMA, ADWR, and the
District, than the manual.calculations.

Option numbers four and five can essentially be the same, since the HEC-2 1990
version only includes a new methodology for evaluating the water surface
elevation at the culvert crossing and there is no HEC-2 1990 version without
culvert evaluation, as stated in your February 5, 1991 letter.



Letter to: Mr. Ramesh I. Patel, P.E., L.S.
Subject: Trilby Wash Flood Control Study
Page 2

We have no control over the time limit for the release of the 1990 HEC-2
version. We would rather complete this project as scheduled and not delay it
due to the HEC-Q 1990 version program software error.

Based on our February 12, 1990 conversation (at the P & D office),
Ms. Lisa Vomero, your hydrologist, is .currently debugging the HEC-2 model.
Therefore, we recommend that the debugging and modeling process be continued
based upon the previous time schedule, by using the latest available version
of the HEC-2 (September 1988). If the 1990 version will be released prior to
the final modeling approval by the District, it may be used for finalization
of the project. Otherwise, we will finalize the project as is. This is a
combination of options one and four, which are recommended in your
above-referenced letter.

If you have any questions, please contact me at 262-1501.

s~'n~e.elY" . '

/ "/. l/I~'/. ;/C~41k tL'L--
1 Besian Khatiblou, P.E.

Hydrologist
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February 12, 1991

Mr. Geave "Besian" Khatiblou, P.E.
Flood Control District of Maricopa County
3335 West Durango street
Phoenix, Arizona 85009

RE: Trilby Wash Meeting Summary
FCD Contract No. 90-24
P & D P.N. No: 10320

Dear Besian:

This purpose of this letter is to summarize the topics discussed at
the Trilby Wash Meeting in P & D Technologies' Office on Tuesday,
February 12th, 1991, at 2:30 P.M. The meeting was attended by:

G.B. Khatiblou
Ramesh Patel
Lisa T.M. Vomero

FCD of MC,
P&D Technologies, and
P&D Technologies.

It was stated that the following items have been mailed, some of
which have not yet been received. The items sent out the week of
February 4th, 1991, from P & D Technologies to the FCD include:

A. The Meeting Minutes of January 25th, 1991;

B. A letter regarding the error found in the HEC-2
software pertaining to the culvert routine; and finally,

C. The updated Meeting and Milestone schedule.



Trilby Wash Meeting Summary
January 24, 1991
Page Two

The following items were discussed in regards to this project:

1 . The final verification of the topographic mapping
including cross section data, in accordance with Arizona
Law and the FEMA specifications, is currently underway.
The final, approved topographic mapping will be sealed in
the right corner of the maps in a box adjacent to the
existing box, as requested at the meeting. A set of
bluelines of these final sealed topographic maps will be
delivered to the Flood Control District as soon as they
are completed.

2. Solutions to overcoming the HEC-2 software error
regarding the new culvert routine (discussed in a P & D
Memo, dated 2/5/91) was discussed. It was stated that P
& D has already manually calculated the water surface
elevation at the Patton Road Culvert and has already
input this water surface at section 27 on an X5 card;
however, it was decided that upon final submittal, if the
software error has not been corrected, the special bridge
method will be employed and will be satisfactory for
final submittal. This will be done to minimize delay in
the project schedule.

3. Cross sections 50 through 64 were discussed in terms of
topography and geomorphology. The area represented by
these cross sections is apparently a wide area of shallow
flooding. As a result, the bank elevations are not high
enough to contain the flow. Therefore, P & D has
requested direction from the FCD in modelling these
areas. The FCD will review this item and contact P & D
on Wednesday, February 13th, 1991.

4. Per our discussion, some sections, such as: 60 through
64, will be extended manually to pick up tributary and
other special interest areas. It was noted that there is
a divergence of flow to the adjacent tributary area at
cross section 63.



Trilby Wash Meeting Summary
January 24, 1991
Page Three

5. Cross section 61 was approved for deletion due to its
configuration which will intersect cross section 60
after manual extension. It was noted that the resulting
channel length between sections 60 and 62 will exceed 500
feet.

6. Lastly, the
discussed.

billing statement for January was

This Meeting Minutes taken and respectfully submitted by:

P & D TECHNOLOGIES

Lisa T.M~ Vomero
Senior Hydrologist
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Updated: February 7, 1991
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DATE

4/19/90

5/8/90

6/5/90

6/6//90

6/19/90

6/22/90

6/27/90

7/23/90

8/6/90

8/13/90

8/14/90

8/15/90

8/19/90

8/22­
9/5/90

8/23/90

9/13/90

10/3/90

10/15/90

10/26/90

PURPOSE

Initial Presentation (for Gila Canal) @ FCDMC

Saddleback FIS Site Inspection

Trilby Wash FIS Site Inspection

Review @ FCD previously submitted FIS

Fee Proposal Due

Scope Adjustment Meeting @ FCDMC

Fee Negotiation Committee Meeting @ FCDMC

Anticipated Board of Supervisors Approval Date

Actual Board of Supervisors Approval Date

Verbal Notice to Proceed

Notification Letters Sent (dated 7/27/90) (Completion of Task 2.1)

Receipt of written Notice to Proceed

Announcement of Flood Elevation StUdy Published - Arizona Republic

Announcement of Flood Elevation StUdy Published - Daily Sun News

Survey started

Site flown by Cooper Aerial Mapping

Receipt of contact prints from Cooper (Completion of Task 2.2)

Ground Control was completed (Task 2.2.2)

Meeting regarding: billing, schedule adjustment.. contact prints & Task 1.0. (Begin Task 6.1)



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1.3)
Updated February 7, 1991
(continued 2 of 3)

II. Proposed Tetltative Schedule of Meetings & Milestones

NOTES

11/13/90

11/13/90

11/14/90

11/20/90

11/26/90

11/26/90

11/28/90

11/29/90

12/5/90

12/15/90

12/17/90

1/2/91

1/10/91

1/17/91

1/24/91

1/31/91

Written Summary of Data Collection Submittal
(Completion of Task 1.0)

Field Inspection for Manning's "n" values

Final Approval of Project Base Sheet by FCD

P&D to submit written summary of Manning's "n"
values for the FCD's review and approval
(Completion of Task 4.4.1)

P&D to receive the 100-Year Peak Discharge Values
from the FCD to be used in the FIS (Task 3.0)

P&D to receive preliminary topographic mapping
from Cooper Aerial Mapping (Completion of Task
2.2.1, 2.2.2 & 4.1)

Delineate thalweg & cross-sections (Preliminary
completion of Task 4.3)

Meeting with FCD to review thalweg & cross-sections

Resubmit cross-section information to Cooper for
digitiZing

P&D to complete Field Survey (Completion of Tasks
4.2 & 4.4)

Meeting with FCD regarding re-formatting of topo
sheets 5-8

P&D to receive digitized data from Cooper in HEC-2
Format & review with FCD. Begin Floodplain &
Floodway Delineation (Task 5.0)

Hydraulic Analysis Coordination Meeting with FCD
(Task 6.1)

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD

HEC-2 program software has error in culvert
routine, reported by Besian & confirmed.
Correction to take minimum 2-3 weeks.
Project extension to be requested...

Completed on time

Changed to 11/20/90
Completed on time

Completed on time

Changed to 11/27/90
Completed on time

Received 1/29/91

Completed on time

Completed on time

Completed on time

Changed to 12/10/90
Completed on time

Completed on time

Coordination meeting
added

Received 1/4/91

Completed on time

Completed on time

Completed on time



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1.3)
Updated February 7, 1991
(continued 3 of 3)

NOTES

2/7/91

2/21/91

3/14/91

3/27/91

4/2/91

4/16/91

4/17/91

5/2/91

5/3/91

5/10/90

5/10/91

5/11/91

5/24/91

6/24/91

6/25/91

7/19/91

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD
(Complete Task 4.3)

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD

Meeting with FCD for submittal of HEC-2 model &
preliminary mapping (Preliminary completion of
Tasks 5.1 through & including Task 5.7)

P&D to receive FCD comments on HEC-2 model and
corresponding preliminary mapping

Finalization of HEC-2 model(s) & floodway mapping
begins

Meeting with FCD for submittal of proposed final
HEC-2 model & mapping (Completion of Tasks 5.1
through & including Task 5.7)

P&D to prepare draft Final Report

P&D to submit to FCD draft Final Report for
review (Preliminary completion of Task 5.8)

P&D to receive from the FCD final comments
regarding HEC-2 computer model and f1oodplain/
floodway mapping (Preliminary completion of Task 6.2)

Final print out of HEC-2 model and inking of final
maps to begin

Final mapping to be completed as well as completion
of all final products and submittal to FCD
(Completion of Tasks: 2.2.3. 2.2.4. 2.2.5. 2.2.6.
5.8. 7.1 through and including 7.6)

P&D to receive any comments regarding changes to
the HEC-2 model or mapping limits prior to close
of contract date 7/19/91.

P&D to begin revisions to model and/or mapping.
if needed

Final submittal and fulfillment of final contract!
Completion of Tasks 6.1 and 6.2.

Changed to 2/12/91

Changed to 2/26/91
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February 5, 1991

Mr. Geave "Besian" Khatiblou, P.E.
Flood Control District of Maricopa County
3335 West Durango street
Phoenix, Arizona 85009

RE: Trilby Wash FIS
HEC-2 Program Software Error
FCD Contract No. 90-24
P & D P.N. No: 10320

Dear Besian:

This purpose of this letter is to summarize our phone conversation
of January 31st, 1991, regarding the HEC-2 computer software. Per
the phone conversation, it was stated that the new September, 1990
edition, version 4.5.1 contains a software program error in
relationship to the new culvert routine.

This information has been verified by our distributor. Per our
conversations about a revision to the error we were told that it
would not be corrected until late February or even mid March. In
addi tion, it would be one to two weeks before the new revised
version could be distributed.

As a result, P & D Technologies is writing to request an extension
in the time frame of the Trilby Wash FIS. At this time we would
like to request an extension of three (3) to four (4) weeks. We
would also like to discuss the possibilities of options to
successfully complete the proj ect in response to the current
situation.



Trilby Wash FIS
HEC-2 Program Software Error
February 5, 1991
Page Two

It should be noted at this time that, the Trilby Wash FIS contains
only one (1) culvert crossing located at Patton Road.

The options available include but are not limited to the following:

1. Set a limited time frame in which to wait for the model
correction;

2. Accept the P & D model "as is" without the culvert routine
correction, dUly and properly noted; since, the program
"glitch" only affects one small area of the entire reach;

3. Manually calculate the water surface elevation upstream of
the Patton Road culvert and use it to finish the study.

4. Substitute the Special Bridge Method in lieu of the culvert
routine in the current HEC-2 program;

5. Use the previous HEC-2 program, September 1988 version,
Error Correction 4 (June, 1990). [This is the least acceptable
al ternative because this version does not have a working
culvert model at all and the older special bridge routine
would have to be employed - similar to item 3 above.]



Trilby Wash Meeting Summary
January 24, 1991
Page Three

Delays and revisions, however, resulting from this problem, which
is beyond our control, is costing P & D Technologies additional
manpower and use of our resources and therefore money. As a
result, we would like to recommend item 3 as the most efficient and
timely approach, as well as the least costly. In addition, once
the new error correction software is available it could easily be
rerun by personnel at the FCD, for comparison purposes.

It should also be emphasized that the above estimated time frames
for release of the revised HEC-2 model from both the Hydrologic
Engineering Center (HEC) as well as our software distributor are
just that - ESTIMATES.

We are deeply concerned that this development will seriously affect
the successful completion of this project on time and within
budget; therefore, we would appreciate your feedback on this matter
as well as your ideas in resolving it as quickly as possible.

Please feel free to contact us at your earliest possible
convenience to discuss this matter.

P & D TECHNOLOGIES

nK (>v'll'1·&-)\ \

Ramesh I. Patel, P.E.
Project Manager
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January 29, 1991

Mr. Geave "Besian" Khatiblou, P.E.
Flood Control District of Maricopa County
3335 West Durango street
Phoenix, Arizona 85009

RE: Trilby Wash Meeting Summary
FCD Contract No. 90-24
P & D P.N. No: 10320

Dear Besian:

This purpose of this letter is to summarize the topics discussed at
the Trilby Wash Meeting in P & D Technologies' Office on Friday,
January 25th, 1991, 1:30 P.M. The meeting was attended by:

G.B. Khatiblou
Ramesh Patel
Lisa T.M. Vomero

FCD of MC,
P&D Technologies, and
P&D Technologies.

At the meeting, the preliminary hydrology was delivered on behalf
of the Flood Control District to P & D Technologies.



Trilby Wash Meeting Summary
January 24, 1991
Page Two

The following items were discussed in regards to this project:

1. The cross section data from WLB and P&D was confirmed to
differ by approximately 1.6 feet. This difference is
apparently due to the mapping scale difference between these
two studies as well as the method of data point collection.
WLB's mapping scale was 400 feet with a contour interval of 4
feet; while, P & D's mapping is at 200 scale with a 2 foot
contour interval. In addition, the method of cross section
data collection was different. It appears that WLB "hand­
pUlled" their data points and interpolated between contours
from the 400 scale, 4 foot contour interval mapping; while, P
& D's cross section data was digitized from 200 scale mapping.
For quality control, P & D was asked to verify their survey
data. (This was done, per request, on 1/29/91. After double
c::hecking the survey data P & D confirmed that the data is
good. In addition, P & D used and tied into the same ERM's as
established by WLB and checked in within 12 hundredths.)

2). It was stated that after our meeting on the 25th and the
review of the first draft HEC-2 model, the initial model
assumptions and starting conditions would need to be revised.
The revisions would be needed due to discrepancies in the data
from the previous WLB study. Discrepancies in the data
included: hydrology - Q's from previous studies which were not
consistent with the FCD's independently generated Peak
Discharge values, method of collecting data points, mapping
scale and a 1.6 foot difference in the flow line elevations,
which was previously discussed at the earlier meeting. (It
should be noted that the WLB elevations are approximately 1.6
feet higher than the P & D study elevations and that the WLB
study was done from 400 scale mapping, as previously
discussed.) Please refer to Meeting Minutes from 1/24/91.



Trilby Wash Meeting Summary
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As a result, the following changes will be made to the
starting conditions of the model:

A. No overlapping sections will be incorporated in the
starting conditions of the model at the south matching
edge of this study (contradictory to the Meeting Minutes
taken 1/24/91).

B. P & D's first study cross section will be located on
the south end of the CAP overchute. More specifically
defined by the following description: immediately north
and adj acent to the concrete energy dissipators and
immediately south and adjacent to the south edge of the
desil ting basin. For clarity, please refer to the
attached working drawing. The first cross section of
the P & D study will be labelled Station 0 + 00. In
addition, sUbsequent sections through cross section 4 as
previously shown on the working maps will be relocated as
shown on the attached working drawing. Moreover, these
sections will be "hand-pulled" from the P & D "as-built"
drawing of the CAP overchute; due to the fact that, the
200 scale mapping by Cooper Aerial could not pick up the
approximately one foot wide vertical top of wall
elevation of the overchute with any accuracy.

C. It should also be noted that the total river mileage
through the P & D study area differs from the river
mileage shown on the WLB matching study to the north. As
a result, P & D's river mileage stationing will NOT match
or coincide with WLB's previous study on either the south
or north end.

D. An attempt, however, will be made to overlap the cross
section data on the north end. The P & D cross section
data will be used in the area of overlap. The results
using this data will be reviewed with the Flood Control
District, at which time we will request detailed
direction be given to us regarding the resolution of
discrepancies in that area.



Trilby Wash Meeting Summary
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E. The starting water surface elevation will be estimated
from existing information and critical depth will be
assumed (J1.5 = -1). The critical depth assumption will
be employed due to the location of the first cross
section in the concrete overchute. It should be noted
that the last cross section in WLB's study is situated
south of the overchute; therefore, there is no previous
data for calculating and comparing the water surface
elevation through or in the overchute structure.

3. As previously discussed, cross sections 25 and 27 will be
revised by Cooper Aerial and incorporated into the model. In
addition,the slope area method will be used (J1.5) and the
energy slope will be calculated from P & D data instead of
using previous WLB values.

4. Per request, the three (3) standard pre-defined Floodway
Summary Tables: 110, 155 and 200, will be provided.

5. Lastly, through the course of the meeting a discrepancy
was discovered in the hydrology data. The data will be
checked and revised, as needed, with the final hydrology to be
submitted to P & D on Tuesday, January 29th. (Final hydrology
was received from the Flood Control District on 1/29/91.)

This Meeting Minutes taken and respectfully submitted by:

P & D TECHNOLOGIES

Lisa T.M. Vomero
Senior Hydrologist
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January 24, 1991

Mr. Geave "Besian" Khatiblou, P.E.
Flood Control District of Maricopa County
3335 West Durango street
Phoenix, Arizona 85009

RE: Trilby Wash Meeting Summary
FCD Contract No. 90-24
P & D P.N. No: 10320

Dear Besian:

This purpose of this letter is to summarize the topics discussed at
the Trilby Wash Meeting in the Flood Control District's Office on
Thursday, January 24th, 1991, 2:30 A.M. The meeting was attended
by:

G.B. Khatiblou
Ramesh Patel
Lisa T.M. Vomero

FCD of MC
P&D Technologies
P&D Technologies.

At the meeting, the following items were delivered for review:

1 . One set (9 sheets) aerial photo overlay bluelines;

2. One original Amended Meeting Minutes from 1/10/91;

3. One original Meeting Minutes from 1/17/91;

4. One diskette containing the HEC-2 input data; and finally

5. One hard copy of the complete, first draft, HEC-2 model.



Trilby Wash Meeting Summary
January 24, 1991
Page Two

The following items were discussed in regards to this project:

1 ) . The complete, first draft, HEC-2 model was submitted for
initial format review. This model incorporated the following
conditions: subcritical flow, the split flow option was not
employed, and no encroachment options were used. The initial
hydrology and starting water surface elevation was taken from
WLB's previous study. The starting data from WLB's previous
study documents, including: maps reports and their model was
not consistent; it was also not in agreement with the FCD's
independently generated Peak Discharge Values. As a result
Besian indicated that this solution would take some more
thought and that the final hydrology from the FCD would be
prorated to give the data consistency with the previously
approved FEMA submittal. The hydrology data should be ready
Friday 1/25/91.

2). Per our last meeting, a minimum of 3 overlapping sections were
requested on both the north and south sides of the study.
P & D cross sections were used. After discussing several
discrepancies in the data: such as method of collecting data
points, mapping scale and primarily a 1.6 foot difference in
the flow line elevations, it was decided to use the WLB
sections instead of the P & D sections in areas of overlap.
(It should be noted that the WLB elevations are approximately
1.6 feet higher than the P & D study elevations.)

3. The following cross sections will need to be verified and
edited, as needed: 1, 2, 3, 25 & 27, which represent the CAP
overchute and Patton Road culvert crossing, respectively. For
the purpose of a good culvert model, cross sections: 24, 26,
and 28 have been omitted. In addition, the slope area method
will be used (J1.5), the energy slope will be calculated from
P & D data instead of using the WLB value of 0.001700.



Trilby Wash Meeting Summary
January 24, 1991
Page Three

4.) The model will be refined in the following manner: use WLB
sections in areas of overlap, revise bank stations in regards
to the calculated water surface elevations, incorporate the
new and varied hydrology values from the FCD upon receipt,
revise cross sections as outlined above and finally, calculate
the starting energy slope value.

Lastly, P&D Technologies has not yet received the final hydrology
data from the Flood Control District.

This Meeting Minutes taken and respectfully submitted by:

P & D TECHNOLOGIES

Lisa T.M. Vomero
Senior Hydrologist
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January 21, 1991 An Employee-Owned Company

Mr. Geave "Besian" Khatiblou, P.E.
Flood Control District of Maricopa County
3335 West Durango street
Phoenix, Arizona 85009

RE: Trilby Wash Meeting Summary
FCD Contract No. 90-24
P & D P.N. No: 10320

Dear Besian:

This purpose of this letter is to summarize the topics discussed at
the Trilby Wash Meeting in the Flood Control District's Office on
Thursday, January 17th, 1991, 2:30 A.M. The meeting was attended
by:

G.B. Khatiblou
Ramesh Patel
Lisa T.M. Vomero

MCFCD
P&D Technologies
P&D Technologies.

At the meeting, the final Cover/Face Sheet "'was delivered for
review.

We are pleased to report that the initial draft version of the
HEC-2 model is up and running. It was brought to the meeting and
the following items were discussed:

1. Subcritical flow was assumed, the split flow option as
well as the new cuIvert model was not employed, no
encroachment was used, the hydrology and starting water
surface elevation was taken from WLB's previous study.

2. Per our meeting, 2-3 overlapping sections will be
incorporated into this model from the previous study.
The overlapping sections taken from the previous study
will be dashed on the maps for clarity.



Trilby Wash Meeting Summary
January 21, 1991
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3. Concerns regarding the matching of this HEC-2 model with
the previous studies on both the north and south edge
were discussed. The concern involves the anticipated
differences between the previous study and this one due
to the following items: incorporation of the new culvert
method (9/90); hydrology values and application; mapping
scale; river mileage; number and location of cross
sections, etc.

4. Submittal of the HEC-2 model by P & D Technologies to the
MCFCD will consist of a hard copy, data on diskette and
will be accompanied by the working maps, per request.

5. The model will be refined in the following areas for the
next meeting, hydrology, "n" values and the culvert
modelling will be incorporated.

Lastly, P&D Technologies has not yet received the hydrology data
from the MCFCD.

This Meeting Minutes taken and respectfully submitted by:

P & D TECHNOLOGIES

Lisa T.M. Vomero
Senior Hydrologist
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January 18, 1991 .A,n Employee-Owned Company

Mr. Geave "Besian" Khatiblou, P.E.
Flood Control District of Maricopa County
3335 West Durango street
Phoenix, Arizona 85009

RE: Amended Trilby Wash Meeting Summary
FCD Contract No. 90-24
P & D P.N. No: 10320

Dear Besian:

This purpose of this letter is to summarize the topics discussed at
the Trilby Wash Meeting in the Flood Control District's Office on
Thursday, January 10th, 1991, 9:30 A.M. The meeting was attended
by:

G.B. Khatiblou
Ramesh Patel
Lisa T.M. Vomero

MCFCD
P&D Technologies
P&D Technologies.

At the meeting, the following items were delivered for review:

1 . A revised preliminary cover sheet;

2. One set (9 sheets) of topographic mapping on blueline
paper representing the new sheet layout with cross
sections, and;

3. One diskette containing HEC-2 Data as obtained from
Cooper Aerial Mapping; and finally;

4. One cross-section summary list (2 pages).

The following items were discussed in regards to this project:

1). The aerial photograph overlay sheets on mylar will be
forthcoming. Per our meeting, these sheets will contain
limi ted legend information including the title and sheet
number.

2). The topographic mapping will be verified, approved and sealed
by the registered professional land surveyor in charge of the
project.



Trilby Wash Meeting Summary
January 19, 1991
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3). Cross-section and profile data to accompany the HEC-2 runs
will be detailed at a later meeting.

4). To begin the model; subcritical flow will be assumed, no split
flow option will be used, the hydrology and starting water
surface elevation will be from WLB I S previous study. No
culvert modelling or encroachment options will be employed
until the final hydrology data has been provided.

In addition, the following items will be attended to in regard to
the cover sheet:

A.) The flow line of the wash will be highlighted;

B.) Township and Range will be enlarged;

C.) The coverage and index of the sheets will be delineated on the
overall 2000 scale cover sheet map.

Lastly, P&D Technologies has not yet received the hydrology data
from the MCFCD.

This Meeting Minutes taken and respectfully submitted by:

P & 0 TECHNOLOGIES

Lisa T.M. Vomero
Senior Hydrologist

Attachment (1)
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Mr. Geave "Besian" Khatiblou, P.E.
Flood Control District of Maricopa County
3335 West Durango street
Phoenix, Arizona 85009

RE: Trilby Wash Meeting Summary
FCD Contract No. 90-24
P & D P.N. No: 10320

Dear Besian:

This purpose of this letter is to summarize the tOP1CS discussed at
the Trilby Wash Meeting in the Flood Control District's Office on
Thursday, January 10th, 1991, 9:30 A.M. The meeting was atter~ed

by:

G.B. Khatiblou
Ramesh Patel
Lisa T.M. Vomero

MCFCD
P&D Technologies
P&D Technologies.

At the meeting, the following items were delivered for review:

1 . A revised preliminary cover sheet;

2 . One set (9 sheets)
paper representing
sections, and;

of topographic mapping on blueline
the new sheet layout with cross

3. One diskette containing HEC-2 Data as obtained from
Cooper Aerial Mapping; and finally;

4. One cross-section summary list (2 pages).

The following items were discussed in regards to this project:

1). The aerial photograph overlay sheets on mylar will be
forthcoming. Per our meeting, these sheets will contain
limi ted legend information including the title and sheet
number.

2). The topographic mapping will be sealed by the registered
professional land surveyor in charge of the project, after the
cross-sections have been verified and accepted.



Trilby Wa~h Meeting Summary
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3). Cross-section and profile data to accompany the HEC-2 runs
will be detailed at a later meeting.

4). To begin the model; subcritical flow will be assumed, no split
flow option will be used, the hydrology and starting water
surface elevation will be from WLB I S previous study. No
culvert modelling or encroachment options will be employed
until the final hydrology data has been provided.

In addition, the following items will be attended to in regard to
the cover sheet:

A.) The flow line of the wash will be highlighted;

B.) Township and Range will be enlarged;

C.) The coverage and index of the sheets will be delineated on the
overall 2000 scale cover sheet map.

Lastly, P&D Technologies has not yet received the hydrology data
from the MCFCD.

This Meeting Minutes taken and respectfully submitted by:

P & D TECHNOLOGIES

V
~---:~

--/"

Lisa T.M. Vomero
Senior Hydrologist

Attachment (1)
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December 19th, 1990

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
c/o Mr. Geave "Besian" Khatiblou, P.E.
3335 West Durango Street
Phoenix, AZ 85009

RE: Trilby Wash Reports - Review Comments
FCDMC Contract No. 90-24
P&D Project No. 10320

Dear Besian:

An Employee-Owned Company

The purpose of this letter is to address written comments prepared
by the Flood Control District, dated December 4, 1990, resulting
from their review of two (2) reports previously submitted by P&D,
they are titled:

1. "Summary of Existing Data for Trilby Wash Flood Insurance
Study" dated November 12, 1990; and

2. "Trilby Wash FIS - Manning's "n" Value Estimation from
Field Inspection 11/20/90", dated November 27, 1990.

Per request by the MCFCD, the following revisions and/or changes
have been made, representing all of the review comments listed:

Summary of Existing Data Report

1 . The bibliography, page 4, has been numbered;

2. On page 5 of the Bibliography the reference cited which
includes both the 50 and 100-Year storm events was
revised to read 100-year storm;



Trilby Wash Reports - Review Comments
Page Two

3. An index table was created to identify and summarize all
the memos contained within "Attachment 1" which has been
renamed "Contact Memos" and is located on page 6;

4. Supplemental information contained within the "Contact
Memos" section will be "boxed" in areas that specifically
pertain to Trilby Wash.

Manning's "n" Value Estimation ... Report

5. Per request both "As-Built" Drawings, the Patton Road
Culvert Crossing and the C.A.P. Overchute Drawing, will
be included in Map Pockets at the back of the report; and
finally,

6. The following note has been added to page 5 of the
report, under the Section titled "5.0 SUMMARY":

"It should be noted that, the Manning's "n" Values are
estimated based on field observation and water depth
assumptions. The accuracy of these initial assumptions
will be verified. If necessary, the "n" values will be
adjusted during the course of HEC-2 modelling".

Enclosed are the revised pages for your review and approval.
Please call should you have any questions or require additional
information.

Sincerely,

P & D Technologies

Ramesh I. Patel, P.E., R.L.S.
Project Manager
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December 18, 1990

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
c/o Mr. Geave "Besian" Khatiblou, P.E.
3335 West Durango Street
Phoenix, Arizona 85009

RE: Amended Trilby Wash Meeting Minutes
FCD Contract No.: 90-24
P & D P.N.: 10320

Dear Besian:

The purpose of this letter is to summarize the topics discussed at
our meeting regarding Trilby Wash in the Flood Control District's
Office on Friday, December 7th, 1990, 11:00 A.M. The meeting was
attended by:

Besian Khatiblou
Ramesh Patel
Lisa T.M. Vomero

MCFCD
P & D Technologies
P & D Technologies.

The purpose of this meeting was to discuss comments from the Flood
Control District regarding their review of the initial cross
section delineations on blueline which they received on November
29th, 1990.

Each sheet was reviewed with respect to the cross-section
locations, orientation and length. It was stated that the
preferred distance between each cross-section should not exceed 500
feet.

In addition, special care was taken to evaluate the cross sections
depicting the split flow into both a primary and secondary channel.
After much review and discussion, it was decided that the cross­
sections must extend to include both channels as well as the
topography between them. This decision was made in the event that
the secondary split flow channel requires a separate water surface
profile run.



Amended Meeting Minutes 12/7/90
Page Two

At the north and south edge of the projects P&D will tie into
existing data provided by the Flood Control District representing
work by others. In these overlap areas, the previous cross section
data will be used in the HEC-2 model per instruction from the FCD.

Per request by the Flood Control District, we will ask Cooper
Aerial Mapping to combine original sheet numbers 6 and 7 onto one
sheet. In addition, there are two areas in the mapping that will
need to be checked by Cooper regarding the merging of contours.
From our review, we believe these two areas probably represent
vertical channel banks and/or overlapping with the channel edge
boundaries depicted on the topographic mapping by single-dashed
lines having the same line weight as the contours. P&D realizes
that this review by the MCFCD was for the cross section locations
only and not for mapping quality. P&D will perform any editing
needs resulting from the Flood Control District's mapping quality
review.

P&D Technologies were recently notified of a update to the HEC-2
program regarding culvert modelling. We informed the FCD staff of
this and also noted that it is currently on order by our company.
Providing the update reaches us in a timely manner we will be using
this newly updated version.

Receipt of a letter from the Flood Control District to P&D
Technologies was acknowledged regarding comments and requested
changes to the two reports previously submitted, they are: the
Data Collection Report and the Manning's "n" Value Determination
Report. The letter will be reviewed and addressed in detail with
a written response to the FCD by P&D.

Lastly, the previous meeting minutes from November 29th, 1990 were
submitted, which included the Updated Project Schedule, also dated
11/29/90.

Meeting Minutes taken and respectfully submitted by:

P & D Technologies

~~~~.
Lisa T.M. Vomero
Senior Hydrologist



December 11, 1990

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
c/o Mr. Geave "Besian" Khatiblou, P.E.
3335 West Durango Street
Phoenix, Arizona 85009

RE: Trilby Wash Meeting Summary
FCD Contract No.: 90-24
P & D P.N.: 10320

Dear Besian:

The purpose of this letter is to summarize the topics discussed at
our meeting regarding Trilby Wash in the Flood Control District's
Office on Friday, December 7th, 1990, 11:00 A.M. The meeting was
attended by:

Besian Khatiblou
Ramesh Patel
Lisa T.M. Vomero

MCFCD
P & D Technologies
P & D Technologies.

The purpose of this meeting was to discuss comments from the Flood
Control District regarding their review of the initial cross
section delineations on bluel~ne which they received on November
29th, 1990.

Each sheet was reviewed with respect to the cross-section
locations, orientation and length. It was stated that the
preferred distance between each cross-section should not exceed 500
feet.

In addition, special care was taken to evaluate the cross sections
depicting the split flow into both a primary and secondary channel.
After much review and discussion, it was decided thrt the cross­
sections must extend to include both channels as well as the
topography between them. This decision was made in the event that
the secondary split flow channel requires a separate water surface
profile run.

...
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At the north and south edge of the projects P&D will tie into
existing data provided by the Flood Control District representing
work by others. In these overlap areas, the previous cross section
data will be used in the HEC-2 model per instruction from the FCD.

Per request by the Flood Control District, we will ask Cooper
Aerial Mapping to combine original sheet numbers 6 and 7 onto one
sheet. In addition, there are two areas in the mapping that will
need to be checked by Cooper regarding the merging of contours.
From our review, we believe these two areas probably represent
vertical channel banks and/or overlapping with the channel edge
boundaries depicted on the topographic mapping by single-dashed
lines having the same line weight as the contours.

P&D Technologies were recently notified of a update to the HEC-2
program regarding culvert modelling. We informed the FCD staff of
this and also noted that it is currently on order by our company.
Providing the update reaches us in a timely manner we will be using
this newly updated version. In addition, it was stated that the
Flood Control District has retained an outside consultant for
review and evaluation of HEC-2 computer program changes as well as
modelling data.

Receipt of a letter from the Flood Control District to P&D
Technologies was acknowledged regarding comments and requested
changes to the two reports previously submitted, they are: the
Data Collection Report and the Manning's "n" Value Determination
Report. The letter will be reviewed and addressed in detail with
a written response to the FCD by P&D.

Lastly, the previous meeting minutes from November 29th, 1990 were
submitted, which included the Updated Project Schedule, also dated
11/29/90.

Meeting Minutes taken and respectfully submitted by:

P & D Technologies

Lisa T.M. Vomero
Senior Hydrologist \ .... Vl
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Mr. Ramesh I. Patel, P.E., L.S.
Project Manager
P & D Technologies
Planners/Engineers
170Z EaSL Highland Avenue, Ste. 410
Phoenix, Arizona 85016

SUBJECT: Trilby Wash Flood Control Study
FCDMC Contract No. 90-4
P & D P.N. 10320

Dear Mr. Patel:

We have completed our review of the summary of existing data and the Manning's
"n" value estimation reports for the subject project. Prior to the
finalization of these two reports, the following comments must be addressed:

1. On page 4 of the summary report, use a numbering system to identify
individual bibliography.

2. Trilby Wash Flood Insurance Study will use the lOa-year frequency
discharges to delineate the floodplain and floodway. Revise the
bibliography of your summary report to reflect lOa-year discharge
frequency instead of 50-year discharge (page 4).

3. Provide an index table to identify all documents are gathered in
"ATTACHMENT 1: PHONE MEMOS" section of the summary of the existing
data report. The index should include columns for the source of
information, description, page number of the document, and item
number.

4. The "ATTACHMENT 1: PHONE MEMO" section of the summary of the
existing data report should clearly identify discharges, time of
concentrations, travel times, rainfall depths, etc., which are
referring to this project.

5. Include the Patton Road Culvert as-built and C.A.P. Overchute plans
as part of the Manning's On" value estimation report.



Letter to: Mr. Ramesh I. Patel, P.E., L.S.
Subject: FCD 90-4
Page 2

6. The Manning's On" values are estimated based on the field
observations and the water depth assumptions. However, the
engineer should verify the accuracy of these assumptions and
perform a final On" value adjustment during the course of the HEC-2
modeling.

:1,h=/7iii21em

Besian Khatiblou, P.E.
Hydrologist

call me at 262-1501.
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December 5, 1990

Mr. Geave "Besian" Khatiblou, P.E.
Flood Control District of Maricopa County
3335 West Durango street
Phoenix, Arizona 85009

RE: Trilby Wash Meeting Summary
FCD Contract No. 90-24
P & D P.N. No: 10320

Dear Besian:

This purpose of this letter is to summarize the topics discussed at
the Trilby Wash Meeting in the Flood Control District's Office on
Thursday, November 29th, 1990, 11 :00 A.M. The meeting was attended
by:

G.B. Khatiblou
Ramesh Patel
Lisa T.M. Vomero

MCFCD
P&D Technologies
P&D Technologies.

At the meeting, the following items were delivered for review:

1. A revised and sealed "Field Inspection Location Map";
(Please remove and replace the previous map with the
new one as found in the map pocket of the report,
entitled: Trilby Wash FIS Manning's "n" Value
Estimation From Field Inspection (11/20/90), dated
November 27, 1990;

2. a "clean" set of topographic mapping on blueline paper
completed by Cooper Aerial Mapping, and;

3. a second set of topographic bluelines showing proposed
cross-section locations (in pencil) to be used in the
HEC-2 computer model.



Trilby Wash Meeting Summary
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The following items were discussed in regards to the thalweg and
cross-sections:

A. The river mile designation will begin at the south end
of the CAP Canal. This study matches into a previously completed
study on both the north and south boundaries which was completed by
The WLB Group. The beginning station will be river mile 10.444 and
will increase upstream.

From our preliminary delineation of the thalweg, it
appears that the ending river mile will differ from the previous
determination. It was decided that this study will use the true
river mileage determined and a note will be added to the study
report, maps and other pertinent documentation regarding the
numbering of the river miles. The ending river mile on the north
end of the project, as delineated by the previous study is 17.262.

B. The split flow area, which is an area of special
interest, was discussed in terms of proper orientation of the
cross-section alignments as well as if the secondary channel flow
should be treated as a separate analysis. The cross-section
orientation was reviewed in terms of each channel: primary,
secondary and tributary, as well as if it should include the entire
area in between the split. It was decided that the cross-sections
will be extended across the entire area depicting the main and
secondary channels and the area in between; but that, the tributary
area(s) should not be included. This will be the initial layout
for model start-up, revisions to the sections will be made as
needed after modelling begins. In addition, the general length of
the sections was reviewed.

C. The thalweg and cross-section alignment bluelines were
given to FCD staff for review and approval. The date due for
submi ttal of cross-sections to Cooper Aerial Mapping per the
tentative schedule shows a date of December 3rd, 1990; however, the
date was changed per request by the Flood Control District to
Friday, December 7th, 1990. At this time, it does not appear that
this requested revision will adversely effect the remaining
scheduled items.



Trilby Wash Meeting Summary
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The following comments/revisions were discussed in regards to
review of the data collection report, submitted 11/13/90.

1 . Number the references;

2. Incorporate
duration of
Report;

any additional data received over the
the study into the Final Data Collection

3. Number ALL the pages, including the contact memos.

4. Summarize and list in table form, the contact memos
included on the cover page of Attachment I wi th a
notation regarding topic/data received. In addition, the
pertinent data specifically relating to this project will
be highlighted per request.

5. Include the as-built drawing of both the Patton Road/
Trilby Wash crossing as well as the CAP flume structure
in the Data Collection Report.

The tentative schedule, prepared 11/2/90, was reviewed for the
next three (3) month period. Due to some conflicts the schedule
was discussed and revisions made. As a result, the schedule has
been Updated (11/29/90) and is attached for your review. The only
outstanding item in the schedule, thus far, is the delivery of the
hydrology data from the FCD to P&D Technologies.

Lastly, regarding the submittal of the report, entitled Manning's
"n" Value Estimation from Field Inspection" conducted on November
20, 1990 (submitted and dated November 27, 1990), review comments
will be forthcoming from the Flood Control District in letter form.

This Meeting Minutes taken and respectfully submitted by:

P & D Technologies

Lisa T.M. Vomero
Senior Hydrologist

Attachment (1)
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MEETING AND MILESTONE DATES
(Completion of Task 1.3)

Updated: 11/29/90

I. PREVIOUS MEETINGS LIST & MILESTONE DATES:

DATE PURPOSE

4119/90 Initial Presentation (for Gila Canal) @ FCDMC

5/08/90 Saddleback FIS Site Inspection

6/05/90 Trilby Wash FIS Site Inspection

6/06/90 Review @ FCD previously submitted FIS

6/19/90 Fee Proposal Due

6/22/90 Scope Adjustment Meeting @ FCDMC

6/27/90 Fee Negotiation Committee Meeting @ FCDMC

7/23/90 Anticipated Board of Supervisors Approval Date

8/06/90 Actual Board of Supervisors Approval Date

8/13/90 Verbal Notice to Proceed

An Employee·Owneo Comoany

8/14/90 Notification Letters Sent (dated 7/27/90) (Completion of Task 2.1)

8/15/90 Receipt of written Notice to Proceed

8/19/90 Announcement of Flood Elevation Study Published-Arizona RepUblic

8122-9/5/90

8/23/90

9/13/90

10103/90

10/15/90

10/26/90

Announcement of Flood Elevation Study Published-Daily Sun News

Survey started

Site flown by Cooper Aerial Mapping

Receipt of contact prints from Cooper (Completion of Task 2.2)

Ground Control was completed (Task 2.2.2)

Meeting regarding:billing, schedule adjustment, contact prints &
Task 1.0 (Begin Task 6.1)



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1.3)
Updated 11/29/90
(continued 2 of 4)

II. Proposed Tentative Schedule of Meetings & Milestones

NOTES

11/13/90

11/13/90

11/14/90

11/20/90

11/26/90

11/26/90

11/28/90

11/29/90

12/07/90

12/15/90

1102191

1/10/90

1/17/90

Written Summary of Data Collection
Submittal (Completion of Task 1.0)

Field Inspection for Mannings "n"
values.

Final Approval of Project Base Sheet
byFCD

P&D to submit written summary of
Mannings "n" values for the FCD's
review and approval (Completion of
Task 4.4.1)

P&D to receive the 10Q-Year Peak
Discharge Values from the FCDMC to
be used in the FIS (Task 3.0)

P&D to receive preliminary topographic
mapping from Cooper Aerial Mapping
(Completion of Task 2.2.1, 2.2.2 & 4.1)

Delineate thalweg & cross-sections
(Preliminary completion of Task 4.3)

Meeting with FCD to review thalweg &
cross-sections.

Resubmit cross-section information to
Cooper for digitizing

P&D to complete Field Survey (Completion
of Tasks 4.2 & 4.4)

P&D to receive digitized date from Cooper
in HEC-2 Format & review with FCD. Begin
Floodplain & Floodway Delineation (Task 5.0)

Hydraulic Analysis Coordination Meeting
with FCD (Task 6.1)

Hydraulic Analysis Coordination Meeting
with FCD

Completed on time

Changed to 11/20/90
Completed on time

Completed on time

Changed to 11/27/90
Completed on time

Completed on time

Completed on time

On time



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1.3)
Updated 11/29/90
(continued 3 of 4)

NOTES

1/24/91

2/07/91

2/21/91

3/14/91

3/27/91

4/02/91

4/16/91

4/17/91

5/02/91

5/03/91

5/10/91

5/10/91

5/11/91

Hydraulic Analysis Coordination Meeting
with FCD

Hydraulic Analysis Coordination Meeting
with FCD

Hydraulic Analysis Corrdination Meeting
with FCD (Complete Task 4.3)

Hydraulic Analysis Coordination Meeting
with FCD

Hydraulic Analysis Coordination Meeting
with FCD

Meeting with FCD for submittal of HEC-2
model & preliminary mapping (Preliminary
completion of Tasks 5.1 through and inclu­
ding Task 5.7)

P&D to receive FCD comments on HEC-2 model
and corresponding preliminary mapping

Finalization of HEC-2 model(s) & floodway
mapping begins

Meeting with FCD for submittal of proposed
final HEC-2 model & mapping (Completion of
Tasks 5.1 through & including Task 5.7)

P&D to prepare draft Final Report

P&D to submit to FCD draft Final Report for
review (Preliminary completion of Task 5.8)

P&D to receive from the FCD final comments
regarding HEC-2 computer model and flood­
plain/floodway mapping (Preliminary completion
of Task 6.2)

Final print out of HEC-2 model and inking of
final maps to begin



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1,3)
Updated 11/29/90
(continued 4 of 4)

NOTES

5/24/91

6/24/91

6/25/91

7/19/91

Final mapping to be completed as well
as completion of all final products
and submittal to FCD (Completion of
Tasks: 2.2.3. 2.2.4, 2.2.5, 2.2.6. 5.8,
7.1 through & including Task 7.6)

P&D to receive any comments regarding
changes to HEC-2 model or mapping limits
prior to close of contract date 7/19/91

P&D to begin revisions to model and / or
mapping, if needed

Final submittal and fulfillment of final
contract! (Completion of Tasks 6.1 & 6.2)
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November 2, 1990

Mr. Geave Khatiblou, Hydrologist
Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, AZ 85009

An Employee·Owned Company

RE: TRILBY WASH SCHEDULE ADJUSTMENT & MEETING SUMMARY
FCDMC Contract No.: 90-24
P&D P.N.: 10320

Dear Besian:

Per your request at our meeting Friday, October 26th, 1990, this letter outlines adjustments
to the Trilby Wash Project Schedule. The schedule items are discussed below under Section
I.

SECTION I

1. The anticipated Notice to Proceed date was scheduled for July 23, 1990; however, the
actual verbal Notice to Proceed was not received until August 13, 1990.

2. Per the final contract documents, this project as outlined in the Scope of Work
(Attachment "A") dated August 15, 1990, will be completed within 284 calendar days.
This corresponds to a new and later submittal date of Friday, May 24th, 1991. The total
time period, as specified by the contract, is 340 calendar days, corresponding to a final
completion date of Friday, July 19, 1991.

3. Attached is the revised "Bar Graph Schedule" reflecting the above referenced adjustments,
spanning over a time frame of approximately 9.5 and 11.3 months, respectively.

4. Every effort will be made to insure that the project is completed on time and within
budget. Further, we will attempt to complete the project as early as possible, even
before the actual due date.

In addition, Section II, outlines non-schedule items discussed at our meeting on 10/26/90.

SECTION II

1. Per request, we will revise our subsequent billing statement formats to:

A. reflect a more detailed task breakdown of work performed directly by P&D;

B. list items by task number that are to be completed by Cooper Aerial Survey as our
subconsultant on a separate sheet; and finally,

C. Show the ten percent (10%) retention sum(s), previously omitted.

We apologize for any inconvenience this may have caused you.



Mr. Geave Khatiblou, Hydrologist
Flood Control District of Maricopa County
November 6, 1990
Page 2

2. We have received the 9 x 9 contact prints from Cooper. They are numbered and we will
index them on the USGS quadrangle maps per our discussion. As mentioned at the
meeting, the revised Base Sheet will be forthcoming. It will be sent to you for review
and final approval.

3. Task 1.0 "Data Collection" will be completed without the detailed hydrology information
needed for the study per your instruction. In addition, a tentative "Project Meeting
Schedule" is attached for your perusal, which we believe to represent the completion of
Task 1.3.

Also, I would like to mention that we have received the revised "INSTRUCTIONS FOR
ORGANIZING AND SUBMITIING TECHNICAL DOCUMENTATION FOR FLOOD STUDIES"
from ADWR dated August, 1990. We will use this latest version for the compilation of the
Data Notebook.

Please review the enclosed materials at your earliest convenience especially in regards to the
proposed Schedule Adjustments as well as the Tentative Project Meeting Schedule. Do not
hesitate to call should you have any questions or require any additional information. I look
forward to hearing from you, especially if the above referenced adjustments do not meet with
your approval.

Sincerely,

P & D TECHNOLOGIES

if~ 7'-77/-;(~~
Lisa T.M. Vomero
Senior Hydrologist

VTMV:ms

Attachments

cc: F.Fleet
file



TASK DESCRIPTION

DATA COLLECTION

TOPOGRAPHIC MAPPING

2.0 NOTIFY PROPERTY OWNERS
(INCLUDES 2 WEEKS FOR

ADVERTISEMENT)

2.b GROUND CONTROL SURVEY
(136 X 2 PERSON CREW)

2.c AERIAL MAPPING

HYDROLOGY (OBTAIN FROM FCDMC) ..,

8ELD SURVEY (68 X 2 PERSON CREW)

FLOODPLAIN FLOODWAY DELINEATION

COORDINATION

FINAL PRODUCTS
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••- 284 DAYS
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340 DAYS

- DENOTES WORK TIME DENOTES REVIEW TIME * TO BE PROVIDED BY FCDMC APPROX. 11/26/90
1 BASE SHEET PREPARATION
2 MANNING'S 'n' DETERMINATION
3 DELINEATE THALWEG & CROSS-SECTIONS
4 PREPARE PRELIMINARY MAPPING
5 PREPARE FINAL MAPPING

REVISED PER REQUEST
MTG. 10/26/90
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An Employee-Owned Company

TRILBY WASH

MEETING & MILESTONE DATES
(Completion of Task 1.3)

Prepared 11/2/90

I. PREVIOUS MEETINGS LIST & MILESTONE DATES:

DATE

4/19/90

5/8/90

6/5/90

6/6//90

6/19/90

6/22/90

6/27/90

7/23/90

8/6/90

8/13/90

8/14/90

8/15/90

8/19/90

8/22-9/5/90

8/23/90

9/13/90

10/3/90

10/15/90

10/26/90

PURPOSE

Initial Presentation (for Gila Canal) @ FCDMC

Saddleback FIS Site Inspection

Trilby Wash FIS Site Inspection

Review @ FCD previously submitted FIS

Fee Proposal Due

Scope Adjustment Meeting @ FCDMC

Fee Negotiation Committee Meeting @ FCDMC

Anticipated Board of Supervisors Approval Date

Actual Board of Supervisors Approval Date

Verbal Notice to Proceed

Notification Letters Sent (dated 7/27/90) (Completion of Task 2.1)

Receipt of written Notice to Proceed

Announcement of Flood Elevation Study Published - Arizona Republic

Announcement of Flood Elevation Study Published - Daily Sun News

Survey started

Site flown by Cooper Aerial Mapping

Receipt of contact prints from Cooper (Completion of Task 2.2)

Ground Control was completed (Task 2.2.2)

Meeting regarding: billing, schedule adjustment., contact prints & Task 1.0.
(Begin Task 6.1)



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1.3)
Prepared 11/2/90
(continued 2 of 3)

II. Proposed Tentative Schedule of Meetings & Milestones

NOTES

11/13/90

11/13/90

11/14/90

11/20/90

11/26/90

11/26/90

11/28/90

11/29/90

12/3/90

12/15/90

1/2/91

1/9/91

1/16/91

1/23/91

2/6/91

2/20/91

3/13/91

Written Summary of Data Collection Submittal
(Completion of Task 1.0)

Field Inspection for Manning's "n" values

Final Approval of Project Base Sheet by FCD

P&D to submit written summary of Manning's "n"
values for the FCD's review and approval (Completion
of Task 4.4.1)

P&D to receive the 100-Year Peak Discharge Values
from the FCDMC to be used in the FIS (Task 3.0)

P&D to receive preliminary topographic mapping from
Cooper Aerial Mapping (Completion of Task 2.2.1,
2.2.2 & 4.1)

Delineate thalweg & cross-sections (Preliminary
completion of Task 4.3)

Meeting with FCD to review thalweg & cross-sections

Resubmit cross-section information to Cooper for
digitizing

P&D to complete Field Survey (Completion of Tasks
4.2 & 4.4)

P&D to receive digitiZed data from Cooper in HEC­
2 Format & review with FCD. Begin Floodplain &
Floodway Delineation (Task 5.0)

Hydraulic Analysis Coordination Meeting with FCD
(Task 6.1)

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD

Hydraulic Analysis Coordination Meeting with FCD
(Complete Task 4.3)

Hydraulic Analysis Coordination Meeting with FCD



TRILBY WASH
MEETING & MILESTONE DATES
(Completion of Task 1.3)
Prepared 11/2/90
(continued 3 of 3)

DATE

3/27/91

4/2/91

4/16/91

4/17/91

5/2/91

5/3/91

5/10/90

5/10/91

5/11/91

5/24/91

6/24/91

6/25/91

7/19/91

Hydraulic Analysis Coordination Meeting with FCD

Meeting with FCD for submittal of HEC-2 model &
preliminary mapping (Preliminary completion of Tasks
5.1 through & including Task 5.7)

P&D to receive FCD comments on HEC-2 model and
corresponding preliminary mapping

Finalization of HEC-2 model(s) & floodway mapping
begins

Meeting with FCD for submittal of proposed final
HEC-2 model & mapping (Completion of Tasks 5.1
through & including Task 5.7)

P&D to prepare draft Final Report

P&D to submit to FCD draft Final Report for review
(Preliminary completion of Task 5.8)

P&D to receive from the FCD final comments
regarding HEC-2 computer model and
floodplain/f1oodway mapping (Preliminary completion
of Task 6.2)

Final print out of HEC-2 model and inking of final
maps to begin

Final mapping to be completed as well as completion
of all final products and submittal to FCD (Completion
of Tasks: 2.2.3, 2.2.4, 2.2.5, 2.2.6, 5.8, 7.1 through
and including 7.6)

P&D to receive any comments regarding changes to
the HEC-2 model or mapping limits prior to close of
contract date 7/19/91.

P&D to begin revisions to model and/or mapping, if
needed

Final submittal and fulfillment of final contract!
Completion of Tasks 6.1 and 6.2.

NOTES
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October 31, 1990

Mr. Geave Khatiblou
Flood Control District of Maricopa County
3335 W. Durango Street
Phoenix. AZ 85009

RE: TRIBLY WASH SURVEY REPORT 10/31/90

Dear Mr. Geave Khatiblou

An Employee-Ownea Company

Work on Trilby Wash commenced on August 8. 1990 with Task 2.1.d, preparing a list of adjacent property
owners. 73 notification letters, Task 2.1.a. were sent out on August 14, 1990. Announcements of
the Flood Elevation Study were published in the Daily News - Sun on August 22-31, September 1,4,5.
1990 and in the Arizona Republic on August 19, 1990. Field work commenced on August 23, 1990 with
Task 2.2.2. Panels were set at locations as requested by Cooper Aerial Mapping Company. l;)ue to
stormy conditions common to this time of year several flight dates were postponed and field crews
returned to the field to replace panels disturbed by high winds. The project was flown on September 13.
1990 and field crews began establishing the vertical ground control, Task 2.2.2.c. We located Wittman
Reference Mark No. 101 according to the Wittman area Drainage Master Study as prepared by The WLB
Group, Inc. on March of 1989 and began our bench circuits with this Bench Mark. We completed our
bench circuits on October 6, at the south end by checking into Wittman Reference Mark No. 47 as
published in said Master Study and were within accepted standards. Horizontal control commenced on
October 9. Control Points at the north end were provided to us by Mark Gavin of The WLB Group and
their respective state Plane Coordinates. We began a Traverse down the east side of the wash, tying
in panels and section corners. and upon reaching the south end crossed over to the west side and
continued north to the point of beginning. Our traverse closed within required standards and our control
data was delivered to Cooper Aerial Mapping on October 15. 1990 for their action.

Survey work remaining to be completed are Task 4.2.c. an "as-built" Survey of culvert crossing at Patton
Road and overchute at the CAP Canal. which is scheduled to be completed by the end of the week and
Task 4.2.d verification of cross sections, which will be performed upon the completion of map
preparations.

I have enclosed copies of the field notes and other pertinent information for your files. If you have any
questions. please call me at 264·3335.

Sincerely,

;:t~ d- ftre--
Thomas L Rope. R.LS.
Director of Surveys



1.4 GENERAL CORRESPONDENCE



Affidavit of Publication
STATE OF ARIZONA,
COUNTY OF MARICOPA ss.

I, S_a_rn_M_a_r_o_c_c_o , Publisher of

NEWS-SUN, Inc.

newspaper of general circulation, published
in Sun City, County of Maricopa, State of
Arizona, do solemnly swear that a copy of
the above notice, in the matter of

Announcement of

Flood Elevation Studf

By P&D Technologies

as per clipping attached, was published in
the regular and entire edition of the said
newspaper, and not in any supplement
thereof, for a period of

12 consecutive days as follows, to-wit:

August 22,23,24,25,27,28,29,30,31; Sept.l,4 and 5, 1990

Sworn to before me,

this 5_t_h_day of __S_e.....p_t_. , 199L

l'>ooo- ...~

(My Commission expires _

ANNOUNCEMENT OF
FLOOD ELEVATION

STUDY
The Flood Control District
of Maricopa County, under
authority of the National
Flood Insurance Act of
1968. (P.L. 90-448), as
amended, and the Flood
Disaster Protection Act of
1973 (P.L.93-234), is fund­
ing a detailed study of
flood hazard areas along
the Trilby Wash in Mari­
copa County between the
Central Arizona Canal
Proiect' Aqueduct (CAP)
and Grand Avenue at
Circle Ctty.
The Study is being per­
formed for the Flood
Control District by P&D
Technologies of Phoenix,
Arizona.
T.hese studies will examine
and evalute the flood haz­
ard areas in the commu~

nity to determine the flood
elevation for those areas..
These elevations wi II then
be used to determine the
flood insurance rates' used
by the Federal Emergency
Management Agency.
This announcement is in­
tended to notify all inter­
ested parties of the com­
mencement of this study
so that they may have an
apportunity to ~ring' any
relevant facts and techni­
cal data concerning local
flood hazards to the atten­
tion of the Flood Control
District· for consideration
in the course of this study.
Such information should be
furnished to Mr. Geave
"Beslan" Khatiblou or Joe
Tram c/o Flood Control
District of Maricopa
County, 3335 West Durango
Street, Phoenix, AZ 85009,
telephone 282-1501 for P&D
Technologies' use in per­
forming the study.
Published: Daily News­
Sun: August 22, 23,.24, 25,

.27, 28,' 29, 30, 31, Sep­
tember 1,4 and 5, 1990.



AFFIDAVIT OF PUBLICATION

THE ARIZONA REPUBLIC [)The PhoenixGazette

JOAN LOHR, being first duly sworn, upon oath deposes and says:
That she is the assistant legal advertising manager of the Arizona
Business Gazette, a newspaper of general circulation in the county
of Maricopa, State of Arizona, published at Phoenix, Arizona, by
Phoenix Newspapers Inc., which also publishes The Arizona
Republic and The Phoenix Gazette, and that the copy hereto
attached is a true copy of the advertisement published in the said
paper on the dates as indicated.

The Arizona Republic
~~x~~

M,"o~NCEMENT OF FL~~OI~fE~~fCJ
~Flood Control District of MariCOPa County
Act ~~~~~~LOf,J!1.~."onal flood .nsurena!
Flood Disaster 'Protectlon-sAarrended4and the
93-2U), is funding _ detailed stu~y :I"Jc1lhara'?d
areas along the Trllbv Wash In Me IcoP
t.:e,-:,nct t~5rn.!~~ GA~~~. lana.a ~~~~ .
City.' IIRIU rVlIU Avenue at Clrde
The study is being Perf '
i:~~~,strict by P&DT=~:: O~~h~~
~dstudie~ will examine and ev.fuat, the floodno:r areas In the community to determi 'he
will t":~t:t~~O[ those areas. T,*, e'ev:'ons
rates used by the

0F::a,,:,ene the flood Insurance
ment AGency. mergenev Manage-
This.' announcement· It:
in'ercn'ed Parties of t~ ~~!d .to notlfv all I

study so that they me _IIn'IVncement of this I
Wing anv releyant f:e~Yae..!n tOPhPOrtunltv to
~nino toe t f&-.01 flU ec nlea' data
.. F400d a ""tV hazards to the attention of .

~
• se of fh~t~~c?v,sts~f~fo'nfrconsi~ration in the

hed t . "'-" ormafton shoUld be
o Mr. Geave "Beslan" khatlbtoram c/o Flood ~""At I DI u or

q>~~ 3335 W t O_n ro strict of Maricopa
"7""~J!honee~2..fsCi1n~~t~~ri~AZ
pub'''''"''.'h~ study. es use
--- Anzon.Repubfic, August)" 1990•.

STATE OF ARIZONA
COUNTY OF MARICOPA

SSe

AITGIIST 19, 1 990

Sworn to before me this

_---..;;;2~4;;....;;;T;;..;;;.H~__ day of

_--=-=Ao.=.U~G~lJ__S:....=T:..--.. A. D. 19 ----.2.-0

OFFICIAL SEAL
MA V lEE EASEL

·:OTARY PU8UC STJ\Tf- OF ARIZONA
MARICOPA COUNTY

My Gomm Expires March 17. 1991



An EmCloyee.Owneo Comoany

•

ANNOUNCEMENT OF FLOOD ELEVATION STUDY

July 27, 1990

Dear Landowner:

•
PAD TecI;n.'.....
. 702 E """Qn1ano Ayenue
SUite 410
PI"oenlx. Arizona 85016

i=AX 602:241.1334
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The Aood Control District of Maricopa County, under authority of the National Aood
Insurance Act of 1968 (P.L 90-448), as amended. and the Aood Disaster Protection Act of
1973 (P.L 93-234), is funding a detailed study of flood hazard areas along the Trilby Wash
in Maricopa County between the Central Arizona Canal Project Aqueduct (CAP) and Grand
Avenue at Circle City.

The study is being performed for the Flood Control District by P&D Technologies of Phoenix.
Arizona.

These studies will examine and evaluate the flood hazard areas in the community to
determine the flood elevation for those areas. These elevations will then be used to
determine the flood insurance rates used by the Federal Emergency Management Agency.

Our records search revealed your ownership of land adjacent to the Trilby Wash. This
announcement is intended to notify all interested parties of the commencement of this study
so that they may have an opportunity to bring any relevant facts and technicai data
concerning local flood hazards to the attention of the Aood Control District for consideration
in the course of this study. Such information should be furnished to Mr. Geave "BesJan"
Khatiblou or Joe Tram c/o Aood Control District of Maricopa County, 3335 West Durango
Street. Phoenix. AZ 85009. telephone 282-1501 for P&D Technologies' use in performing the
study. Additionally. we wish to inform you we will have surveyors in the area performing field
work during the course of the stUdy. If you have any questions or concerns regarding the
surveyors entering your property, please contact Thomas Rope of P&D Technologies at (602)
264-3335. Thank you.

Sincerely.

P&D TECHNOLOGIES

;:J~'7--~
Thomas L Rope. R.LS.
Director of Surveys

TLR/lks

(FILE NOTE: A total of 73 letters were sent out; no responses were
received through 3/26/91.)



1.5 CONTRACT DOCUMENTS



Scope of Work for the Trilby Wash
Flood Control District of Maricopa County

Topographic Mapping and Flood Insurance Study

Geperal

The project consists of topographic mapping and floodplain and floodway
delineations of approximately 6.7 River Miles of the Trilby Yash. The
downstream study limits being the Central Arizona Project Aqueduct (CAP), the
upstream limits being Grand Avenue at Circle City. The hydrology part of this
project will be supplied by the FCD. The Consultant will develop the
hydraulic using the Corps of Engineer's HEC-2 computer model to determine
floodplain and floodway delineations for the 100 year peak flood. All work
must be reviewed and accepted by the Federal Emergency Management Agency
(FEMA) prior to the finalization of this contract. As a part of this
requirement. the Consultant shall be responsible for Public Notification
regarding this project. All work under this Scope will be completed within
180 calendar days from the date of the Notice to Proceed, including 60 days
for Flood Control District reviews.

Task 1 Data Collection

1.1 The Consultant will collect and review pertinent data from the District
and other outside sources. Data to be collected will include previous
flood hazard reports and hydrology for the study area; existing
topographic mapping; historical flooding information; as-built plans
for existing structures; FEMA Flood Hazard Boundary Maps and any
Letters of Map Amendment and/or Revisions and other pertinent
information.

1.2 Yritten summary of data collection will be submitted to the District
for information purposes and be included in the report as an appendix.

1.3 The Consultant will submit a project schedule showing coordination
meetings and completion dates for each of the tasks in the contract.

Task 2 Topographic Mapping

2.1 The Consultant will notify all property owners and obtain any necessary
Rights-of-Entry for the study area. The District will assist
Consultant as may be necessary to complete this task.

2.2 An aerial survey subconsultant shall be retained by the firm as part of
this contract. The Consultant shall coordinate all the aerial
surveying work with the aerial surveying consultant to ensure that the
specifications of the aerial surveying work is met. Quality control on
surveys will be per FEMA 37, Flood Insurance Study Guidelines and
Specifications for Study Consultants. The Consultant will be
responsible for the quality control of all topographic mapping by the
aerial surveying subconsultant such that it meets the FEMA standard.
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2.2.1 Prepare topographic mapping to a 2-foot contour interval. 1 ft -200'
scale. with spot elevations and/or 1-foot contours on all section line
and mid-section line roads.

2.Z.Z Ground Control:

a. The Consultant shall provide all survey control.
b. The Consultant shall systematically set panel points and

establish horizontal and vertical control throughout the areas
to be mapped for use in compilation by the aerial survey
Consultant. Vhere readily available, surveys will tie into the
State Plane Coordinate System and the Yittmann ADMS Flood
Insurance Study. Field control shall be sufficient to readily
allow for compilation of maps by the aerial survey Consultant
at the desired map scale and contour interval and will be based
on the National Geodetic Vertical Data (NGVD).

c. The horizontal and vertical control points shall be located and
marked by the Consultant. The controls for the area mapping
shall be in sufficient numbers and shall be in locations which
will be compatible with the accuracy of the mapping
requirements. The controls shall be of at least third order
accuracy. Section corners. quarter corners, and mid-section
points shall be used for control points wherever possible.

Z.Z.3 Digital contour and planimetric data developed for this project shall
be delivered in AutoCAD DXF or Intergraph ISIF ASCII format. as
specified in Autodesk, Inc., publication TD106-009 (May 7, 1986) or
Intergraph publication DIX4110 (May 12, 1985). Layer names and
graphics attributes shall be fully documented by the Consultant. The
delivered DXF or ISIF files shall be compatible with the requirements,
and subject to the limitations, of the ESRI DXFARC or the ESRI SIFZARC
software translator as detailed in the January 1989 release of the
ftARC/INFO Users Guide ft

• All file deliveries shall be in ASCII format
on industry-standard l/Z ft magnetic tape, 2400-foot reels. written in a
generic unlabelled COpy format, with specified record-lengths and block
sizes.

2.2.4 The Consultant shall provide permanent non-erasable topographic mylar
sheets 24 ft X 36 ft with a scale of 1-inch equal to 200 feet. with a
contour interval of 2 feet for all mapping with the exception of
section line roads which will have a contour interval of 1 foot. The
consultant shall use the FCD format sheet for the final mapping
product. A cover sheet will be provided with the project title. date
of topographic mapping, and a location map showing geographic range
covered by each specific mapping sheet. Each manuscript shall include
a minimum of a north arrow, scale. section corners and quarter corners,
township, range, section number, current and proposed streets and
Highway names. State Plane Coordinate System. major drainage features,
corporate boundaries, cross section lines, channel station center line,
index map, description and elevation of control points and ERMs,
reference marks used in ground control. legend. The mapping will have
an accuracy such that ninety percent (90%) of all contours shall be
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within one-half contour of the true elevations and the remaining ten
percent (10%) of the contours shall not be in error by more than one
contour interval.

2.2.5 The Consultant shall provide permanent non-erasable topographic mylars
as described above in Section 2.2.4 with delineated floodplains
included.

2.2.6 Sketch maps no larger than 11" x 17" for the ~tudy area must be
included in the narrative report along with the flood profile maps.

Task 3 Hydrology

3.1 The hydrologic study of the watershed will be supplied by District.

Task 4 Field Survey

4.1 Prepare topographic mapping to a 2 foot contour interval with a scale
of 1" - 200' feet, with spot elevations or 1 foot contours on all
section line and mid-section line roads, for floodplain/floodway
delineation areas as identified in Task 2 or FEMA criteria, whichever
is more stringent.

4.2 Ground Control for Floodplain Delineations:
a. All topographic mapping and survey work shall meet or exceed

Federal Emergency Management Agency (FEMA) minimum criteria as
defined in FEMA Document 37, Flood Insurance Study Guidelines
and Specifications for Study Consultants, Appendix 4, September
1985. This would include, but is not limited to: the
establishment of "permanent" elevation reference marks (ERM's);
field control; and verification of profiles by the ground
survey profile procedure.

b. Horizontal and Vertical Control: Systematically set panel
points and establish horizontal and vertical control throughout
the area to be mapped for use in compilation by the aerial
survey Consultant. Vhere readily available, surveys will tie
into State Plane Coordinate System or/and the Wittmann ADMS
FIS. Field control shall be sufficient, at least one
"permanent" point per mile, such point(s) being used as
Elevation Reference Marks (ERMs). Surveys will be based on
National Geodetic Vertical Datum (NGVD) , per FEMA guidelines.
"Permanent" survey points shall consist of existing
monumentation, such as brass caps or similar survey monuments.
Where additional monumentation is needed, survey markers
conforming to Maricopa Association of Governments (MAG) Uniform
Standard Detail for Public Works Construction, detail 120-1,
Type C, shall be placed 2" +/- above grade. Elevation
Reference Marks will be labelled on available maps and
described in a manner which allow them to be readily located in
the field.

c. "As-Built" plans or surveys of all bridges and hydraulic
structures are to be obtained by the Study Consultant.
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d. The Consultant shall verify profiles for mapped floodplains.
The ground survey profile procedure as described in FEM!
Document 37 or other methods approved by FEHA.

4.3 Cross Section-Stationing will be from left to right looking downstream.
Cross sections will be spaced approximately every 500 feet. unless
geographic or structural constraints dictate otherwise. Identification
of Cross sections will be in river miles. increasing upstream. The
stationing will tie into the specified river mile of the existing FEHA
studies. The location and alignment of cross sections and channel
centerline will be submitted for the Flood Control District's review
and approval prior to digitizing cross section data. Cross section
orientation may need to be altered after running of HEC-2 model to make
sure that they are perpendicular to flow per FEMA criteria.

4.4 The Consultant will conduct field reconnaissance of the full study
reach. This will include observation of channel and floodplain
conditions for estimation of Manning's "n" values; photographic
documentation of floodplain characteristics; determination of channel
bank stations; observation of possible overflow areas; inspection of
levees or other flood control structures; and measurement of bridge and
culvert dimensions.

4.4.1 A written summary of the field inspection. including photographs to
document "n" value estimation will be submitted to the District for
review and approval and included in the final report as an appendix.

Task 5 Floodplain and Floodway Delineation

5.1 Floodplain and Floodway delineations must be obtained using the u.s.
Army Corps of Engineers HEC-2 Vater Surface Profiles computer model.
1989 version. and using methodology acceptable to FEHA. This model
will simulate the effects of floodplain geomorphology. flow changes.
bridges and culverts. hydraulic roughness factors. effective flow
limitations. split-flows. and other considerations. The Consultant
will prepare the study using the guidelines established in "The Flood
Insurance Study Guidelines and Specification for Study Consultants'.
dated September 1985 and "Appeals. Revisions, and Amendments to Flood
Insurance Maps", September 1985.

5.2 Bridges and Culverts must be modeled in compliance with HEC-2 modeling
requirements for the selected routine. Vhere multiple bridges occur.
each bridge will be modeled separately.

5.3 All cross sections will be plotted using a pen plotter. The cross
section plots will show water surface profiles, ineffective flow areas,
"n" values, encroachments, channel stationing and other pertinent
information. These plots are to be available at all reviews, and to be
included in an appendix as part of the final study report.
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5.4 It is preferable to use the slope area methodology to start the
delineation and keep the floodplain delineation and ponding delineation
separate. When mapping, we will merge the floodplain delienation and
ponding elevation together _~uch that the greater of either water
surface elevation be noted for flood insurance purposes.

5.5 Flood zones must be determined according to FEMA criteria.

5.6 The Consultant will prepare working maps and models of the 100-year
floodplain and floodway during the course of the hydraulic modeling
analysis for review by the Flood Control District at progress meetings.
Floodways are to be determined using equal conveyance encroachment
methods to start with. but only encroachment method 1 will be used in
the final analysis.

5.7 The delineation work shall meet requirements for floodplain
delineations as prescribed by FEMA and the Arizona Department of Yater
Resources.

5.8 The final report for the floodplain/floodway delineation study will
include, but is not limited to the following:

v.
VI.
VII.
VIII.

I.

II.

III.

IV.

Introduction
a. Purpose of study
b. Authority for study
c. Coordination and acknowledgments

Area Studied
a. Scope of study
b. Community description
c. Principal flood problems
d. Flood protection measures

Engineering methods
a. Hydrologic analyses
b. Hydraulic analyses

Floodplain Management applications
a. Flood boundaries
b. Floodways

Insurance applications
Other studies
Location of data
Bibliography

Task 6 Coordination

6.1 The Consultant shall participate in regular coordination meetings (at
least every three weeks) with the District's Project Manager and in
Milestone coordination meetings in the development of the hydraulic
analyses.

6.2 Prior to finalizing of the hydraulic analysis, the Consultant will
submit maps. report, cross section plots, HEC-2 output hard copy, and
HEC-2 input/output file on diskettes to FCD, ADVR, and FEMA for review
by the Technical Evaluation Consultant (TEC), and any other
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governmental agency reviewers through the District. The Consultant
will respond to questions by the reviewers and make modifications to
maps. models and report if required.

Task 7 Final Produc~s

7.1. Mapping:

a. One complete set of 9- X 9- contact prints of the aerial stereo
photographs sequentially numbered and 'catalogued.

b. One complete set of contour maps, blueline. draft copy for
Flood Control District reference during the project. delivered
immediately following the topographic mapping.

c. One complete set of contour maps at 1-~ 200' scale with the
floodplain delineations in reproducible form (mylar) and six
blueline copies as outlined in Task 2.

d. One set of transparent overlays of photo-mylars
e. One complete set of mylars for the foldout maps (no larger than

11- x 17-) used in the report.

7.2 One-half inch magnetic tape formatted at 1600 bpi containing the
topographic data and the digitized floodplain/floodway boundaries in
either the AutoCAD DXF ASCII format or the Intergraph ISIF ASCII
format.

7.3 Six hardcopies of the HEC-2 printouts and a copy of the HEC-2 model
input/output on 5-1/4-, 1.2 Mb diskettes compatible with an IBM-AT
personal computer.

7.4 One copy of the survey and survey calculations which is used by the
aerial survey Consultant for setting the panel points and establishing
horizontal and vertical control throughout the study areas. in addition
to a Tabular list of control points (ERM's) used with descriptions.
elevations, and coordinates.

7.5 Reports:
a. The Consultant will produce a final report incorporating the

comments of the District, ADVR, FEHA and other reviewers. Six
copies of the Hydraulic report as outlined in Task 5, will be
delivered. Floodway/Floodplain Maps reduced to l1x17.

7.6 Documentation for this study will be as outlined in Instructions for
Organizing and Submitting Technical Documentation for Flood Studies as
required by ADVR.
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SECTION 2: MAPPING AND SURVEY INFORMATION



2.1 DESCRIPTION OF MAPPING, MAP CONTROL AND ANY OTHER
SURVEY INFORMATION USED IN STUDY



paD 18chnologles

~702 E. Hlghlano Avenue
Suite 410
Phoenix. Arizona 85016

FAX 602/241-1334

602/264-3335

Plannmg
Engmeermg
TransporraCion
EnvJ(onmental
EconomIcs
Landscape

ArchItecture

October 31, 1990

Mr. Geave Khatiblou
Flood Control District of Maricopa County
3335 W. Durango Street
Phoenix, AZ 85009

RE: TRIBLY WASH SURVEY REPORT 10/31/90

Dear Mr. Geave Khatiblou

An Employee-Owned Company

Work on Trilby Wash commenced on August 8, 1990 with Task 2.1.d, preparing a list of adjacent property
owners.73 notification letters. Task 2.1.a. were sent out on August 14, 1990. Announcements of
the Flood Elevation Study were published in the Daily News· Sun on August 22-31, September 1,4,5.
1990 and in the Arizona RepUblic on August 19, 1990. Field work commenced on August 23. 1990 with
Task 2.2.2. Panels were set at locations as requested by Cooper Aerial Mapping Company. Due to
stormy conditions common to this time of year several flight dates were postponed and field crews
returned to the field to replace panels disturbed by high winds. The project was flown on September 13,
1990 and field crews began establishing the vertical ground control. Task 2.2.2.c. We located Wittman
Reference Mark No. 101 according to the Wittman area Drainage Master Study as prepared by The WLB
Group, Inc. on March of 1989 and began our bench circuits with this Bench Mark. We completed our
bench circuits on October 6. at the south end by checking into Wittman Reference Mark No. 47 as
published in said Master Study and were within accepted standards. Horizontal control commenced on
October 9. Control Points at the north end were provided to us by Mark Gavin of The WLB Group and
their respective state Plane Coordinates. We began a Traverse down the east side of the wash. tying
in panels and section corners, and upon reaching the south end crossed over to the west side and
continued north to the point of beginning. Our traverse closed within required standards and our control
data was delivered to Cooper Aerial Mapping on October 15, 1990 for their action.

Survey work remaining to be completed are Task 4.2.c. an "as-built" Survey of culvert crossing at Patton
Road and overchute at the CAP Canal, which is scheduled to be completed by the end of the week and
Task 4.2.d verification of cross sections. which will be performed upon the completion of map
preparations.

I have enclosed copies of the field notes and other pertinent Information for your files. If you have any
questions. please call me at 264-3335.

Sincerely,

;:l~d-~
Thomas L Rope. R.LS.
Director of Surveys
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TRILBY WASH
ELEVATION REFERENCE MARKS

ERM# NORTIIING EASTING ELEVATION DESCRIPTION
(fT. HGVD)

POI 1023297.03 299643.65 1847.05 GLO B.C N1/4 SEC 4 T5N R3W

P02 1018018.10 299588.05 1785.17 GLO B.C. S1/4 SEC 4 T5N R3W

P03 1012737.52 299556.06 1731.59 GLO B.C. N1/4 SEC 16 T5N R3W

P04 1012711.34 302202.58 1723.61 GLO B.C. NE COR SEC 16 T5NR3W

P05 1007410.76 304815.23 1672.13 GLO B.C. N1/4 SEC 22 TSN R3W

P06 1002114.06 307427.61 1628.13 GLO B.C. SE COR SEC 22 T5N R3W

P07 999473.22 307410.54 1608.62 GLO B.C. Wl/4 SEC 26 T5N R3W

P08 996832.52 307395.01 1593.44 MCHO B.C. FLUSH NW COR SEC 35 T5N R3W

P09 996810.27 306207.17 1598.08 USCGS B.C. IN CONC 1188 W OF P08

POlO 994188.80 307377.19 1569.72 GLO B.C. Wl/4 SEC 35 T5N R3W

POll 991547.40 307357.% 1570.28 GLO B.C. SW COR SEC 35 T5N R3W

P012 991530.54 309997.61 1559.65 GLO B.C. Sl/4 SEC 35 T5N R3W
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2.2 INDEX OF MAPS











l

2.3 SURVEY FIELD NOTES



•

•

•

P&D Technologies is responsible for Horizontal & Vertical control
and field survey work for this project. Thomas Rope, R.L.S. is the
professional responsible for field work at P&D Technologies.
Survey work was done between August 23, 1990 and December 15,
1990.

Cooper Aerial of Phoenix, Inc. (602-266-2279) is responsible for
aerial topographic mapping work for this project. Jeff Cooper is
the professional responsible for aerial topographic mapping work
for this project. The site was flown by Cooper Aerial Mapping
Company of Phoenix, Inc. on September 13, 1990•





--I-

--'

-1-- 1- 1-.

... - ----.-

.-- --,-- -~-

.- -. -1-1-1-

----,-

- --- -

-- -

_.. ' :

---

_...- -- - -

-- !-i-- _. ---- I- e-I_

.. ,.ll<:~t-~- .... =

- ----

- --- - -- --f- - --

-I--. -~

I· - --

-+- - -.- ----

-- ----

_ L_. __. L .. __L_.L-JL-L_ L '

- .- - ._- _. - -- -- --- .- ,-- - -----

-- - ..-- - -- -- -.. _ - -- .. I- .. 1-1_ - - - -

-f- ---l-----l--4--l---f-4 - --·f- --1---

--- -- - I- -I---+--+--f---+--I--- -.- -

__ ~ __ l .. ,.

-1-1- f--I---I---I- -I- -- -- ---1-+-1---1---- - - -. 1-- -

·-1- - - _. - -- -,-- --- - - --- -1--

--I- --I- .-

f· -.

1--+-1----._-----

1- f- -- --- -- f-I--- --- - I-~- - --.1--

I-I--+-+--+---+-~f___+___+_+-_I__+__+__I_+-I_-+-~ .. -- - --1-1---+-+--1---- -- .- --I_ --

~-44--I--+-+--H-+-+-+--+-+-H-t-+-t·-.- --- -. 1-I-+--~4-~

,-,-r-,-- r- -,.---,--.---,,- ,- -~-~~r~---- ····r-- -- -- ---

._-_._---1------

--------1------

------_.{-----

. - .- ----------1-----

'---'-'--'-- -----_._----+---

- -------. __ .. __.- _.__.__ ._--+--

---- ----.-- -----..--1-----

•

__ -t_~Of-.£_ --- ---------------- --.-----J---



'.- --.--- ---~----- ---.-.-------- --.----+------1----

-1- -

- -1---

-t-~ --I---

-f - -- --

-- -1---'-'-

- -

1- -.

- -1- ...'..f-.- - - I-- .- - - -- '- . - -- ..-

r- - ..- - ..--- f-..- - .- -_.- - -- -. -- -- t- -.. - f-- -

c-f-- ~-- '- .-- ~ - -I--- - - _.- - - - --- I· -- - 1---- -

f- r- --I-+--+-I-l--l--t-j·4-+-i·-I-t-1--- --I--- ---1---+--- -- - - -- - -~ ,-I--

-~- ---~---

----t----

~ .- ",--"""--- _. ~-_._--+----

)- .. "... ---.-f----

Sec.. 3_3 --1 _

~

S<e<..4. __l._.__

-. --- --. -_.._.--1-----1------

tY) Elll'1._

-- J::L_ _ .O_D~_,_ .,,:=0 CD_--+.:....-..!./-:B=---+- _

1) __i?q~__. .~3q I 8'----+__-+-_':....:...7...:.-.-6_
e 35'] . 3 9/_~_ .-!J_--+- _
~. _ ,n1 -5q 55 ----'''--t-----

.r@_._r~1\ ~Se_pr 3. (Nf\'

_B_s.(~.13 A~SCA S'.c...,JCo

ES:~ 6 cu:..CAP N'l"!: Co

, . -_ .

-f '--"

.. ._L-....-.

·-1-- -

... -- - .-

- ---1-"-

.. ....

- -. I·

1- .. --

- -- f--I--- --

-- - - --- -I"

t·

I·f- e-. -- - .. - -- - _. - - - ._- t··

t~~E: --l?>.~~ <;/3I~1t- ---- ---
."(~jz.hp tc s ~ -1---1 __

S.....ll~t4tlff~ _ 1

J 01 \ 1-1 I tz.rH(.lO -- _1_

L_ •• __ '__ .__ .. L __L....l_-'-~-'-_ L •._ '_' .•._ .....•_ ._~.~_

f- -- .. --I-- ~- -'- -t--- -.- - --. - -

I\~{D ~~.~~:~~I____---- I___---f--f---~---

1.\1t{~ -l~t:'p ~ . ~~- _ -1-1-,

_ll. _f-- _~__ P. ~c _ ___ .

Jp ~-'th R~~__ -- --f--- ---- c-· ·1 _ --. I

._-._-------

, .
- ".--- ---- '. __. ,,::-_:-.'_-- ~-----

- _.. -- ... _._------+-----

"'--- ---. --'-----+-----

1:'\-(wc...B 11+} __-4 _

_______ D~ .3~'l_-§1 s:8 __ . _

D.I()8 ~14 "Z.O

-R
R.

""~At-J ~ T I0'0 -I -/4­
,,::-S@_ Y; 'PIPe. @, F e£(.,NCo

D __ 00-00- I

0- IJ1-SQ­

R.. 351-S'i

Ro_ l1q -S.q, 0

Mel\tJ () R l'".:: 1\' -£Ci- z.s



__~__':to_ {J3RA~~_ ~,~_=W~~~~~__I--'-;'"",

5S~~1L (ThA,,~_PT"~z..,_

'~S~II (, M~~ t:' "r ... ,

-- -- ._- ---.+--1---4--1

_~ L..l.-_.J--L-L

• S'
1



7

f-+-+-t-- - ---- ----

---- -- -- -- --+-+-+-f

,-- "_. -- ._.

- - - --- --+-f-t---f

t-+-+-+-+-t-- - - -

-'-.- -- - --- - --+--t--i-+--+

--- ------- ------

---------- --_._--+-----

-- ------ --- --'--\----t----

---------_.- ----_._--- -----

----------- -- ------+------1

-- --- -------- ---+---_.

- ------------- -.----f-------:

-- ---------- ---- -----+-----

- '2.(

------------ -----------t----t----

11

2h
_. _._--_.--

14 ·215- -------- - --.--------------- t----

---------t----t----

----------- -----+ -----+-----

---------- ----+----

-----------t-----+-----

-------.--.--. ------------t---

- ----- 0 --- - ,-------- ---~I,~---i----
() I' - Z.54- -, ."Z I. z;S'

.----- -- --- ---.-------------t-----

11$3_____tl ~

00'00'00.. --.- ...-.- --_.- .. -

__ l~!~_
_~~S._II

F:S.30 0 _

_ F:'>-_D z.s4- 14-2 ,

______ C->_:l) 74- -1+:('\
___62__ 3) '''hS.1.:S3 __ ~_'_

_ ti) ('scI.,

. I) z.S-+~l4~Jl

-- t} 1-+:-_\~-l1

_~ l~~_st

-' .•'. /1 --



L..L-L_...L...l___ _ _

+-+--t--t-+--+- -- -- - ---

- - -- -- - -}-+-+--+--+---1

t-t-+-+--+-- - - -- -

l--+---+-f-t---+-+--+--+- - --l--+--f--\- - t

---- -- t+-I--_+__+

~-I---+----+---I----+--+---+-+--+--4- - -- --- -- - --

------------- ----

-------+----

-- -------1----

--- ------+-----

11- ----- -----+----

- ------------------- ------- ----

~~---
-------------------- ---------1--- ~
---------- ------- ---- . - - - -- -- - - -- - ---t--t-+-+--+--+-t
,~

1It:I---­
--------1---~

--------- ------1------4-----

------- ---------- ------+----

- --- ------- -- -----------1----1

0':;

L4 _

1 1

o .
-.. _~_~:J

o I "
~Q-J_Z..:._!8 ~ + ___+----

- -- ----------- ----------f------f----_

~. ---- -

~ ..
P,S!'" :~-'-z.1~=5---+=D---.¢~irDITI]IOIlJllJ

______ ;1. Z.H:'3_o~~__________ __ __ ~rl~j;)_p----

JJeL-_S'L J~ Zl~~Z6vA~V~~'---

A

5.. _5 'Zoo

--- - 0101:3 0 -19_

(6)300

.(3.&. J~ 0(.>"_00-_0

-- ~ 1':J8'~~~j

--- ~'3S8_:_0CQ_-_

_I) \18:c::>~- ~! 3 _

__ z.) ~S B:.o~,: ~ __

_______ 3) __



r- .-.. -. "-r- -t---f-!----j'" --.----- -f--·- _.-.

.. I

f
{,
!

i
, t" :>, !

... ---t-o .--

-t- - -l -I
-r'1

"---'- -- -----, ....".

-I-- --.

--f--. -1- .. _ ..

I -

i,

---,-

- ""r-

, '

,

"'- y

r '1".: ,



- - - -~ ._- -- - -- - -- - -- - --, .

~- '.

/0

--- -- - -I - -

-_._--- -

- ---1-

--- - -_. - -

I- -f- - ----

-I- -- -- -

-.f- -

-- -- ----, .... - .
-- -- \_-

--f--- - - ---

--- ~-- .- -- f-- --

-~ -- "'---

--+--+---+-1-- t--- --

f-I-- --1--

-- --'- f--

- -.- - -1-----

-- - -f------- -- --

•

1- 1-

-- >-- -. --

- -...: - ' .. -

- --~---

r'" -- .- --

-1---1- -

--. t-f- ----

--- -_. -- --- ~

-- - -I-f- --

- -f---- - - I- -

- l--- ---f--- -~t---

- -f--f-- - -

- ~ -- - ---1-- --~--- -

r-- ---

l--+--+-+---+--'-j.-- 1---- --

+--+---+-+-+--+-- ~ - ---

10_I. rn-IS-lo



-.. 1--1--1--- -- --f--.

....- !~ ..._- -

I---I-f_-J-+---l--l--I- -t- - .

--1-1- '-'1-1--- -- -- --1--1-1-' I--

- ... , ..

-t--I_+__+_+-H-t--t-t-· - :- - I--+_-+-+---+--+-+ !---l-l--l---

----~; -~-~,~-~T+ ~l-~-~ --I _. .._:1,-- =--__ -. ..-i ~r-I _. f-I-- --f- -- - '... -.1-- '- .-+

-- .-':~~""'''+-+-+-l--+-' - -'r- -'-1- ..'

.-.-.-- .-----.--+---'iI!e:: i

'-il-O'sr: -1~5.QL.:.O uD"i If~I.J~,- \l-~~--,
-._-_H~~..9~L~___ ~. I----f-- -+- --- -f--- ---

_______ J6_~S.~ Avc-, K!:JI .
.. ---.--.---------.----1- ~=.....:I-+..-I-+--I--+-+---+-+ J-I.-+---+---i--I--. "'1---

.. -----~ '~~'+~+'I_-+-rJ+D-If--:_ll+j)--I-$J..j7-~j'--+---+--l~+--f--- r~-
.._ _ ~ _ ,.. <L.j_""~""'-"'lij.....j.-+----+--+-_ ___. _

~.~..o ,~_,. tir.~.~S 0 K:!eJ I--J.-w~.-+-~+--+-~-++-+---+ -l-.-l---l--''''--l-.--l-+-J-\-.-j.

Zu

Ss J1 \()l b 2.80' c «-5S. .

_.. Z.._.I 00.-0 /4:..::5'1

._. 3~ ..1~o·__CI :>_:c_<>___

,fe 302. '

_'3$ lOI oo·Ol:J·ocp

g,

-fS 303

___.__ DI. f7"'-4~-z.c

A
"[~S_~q;::.

lL.. 1.31·5"/·14 _1'\_

e ... ~.. 1.II-:)/~.o'f~ 13 .. ~~"t__'_~~Q......~-_-' .- -- --f-. -I--- ..... r- ..
~ \3. n'i~5~ -"'-'L._.__ B2'?~z§rs _6..V..Q~ ~'J-I.-+-+---+-+--+-+--+-+--t-j-I- ----I--- -I-- --"f' .. -.

/"\e.J:lt-.:l ~R, 31 51-13_ _._. .__...__ I-I-I---f.- ... - .-.-_.-- r

- .. -'- --- .. -------.- ~-~I--- -1-1-1- -1- _ - --I- - -'... -- .. --1-1-- --

_.._' __ "_._ ... ._.. _.__.__~ ~b:~ !ril~JP""" }~ Rn~~~_ -H- --I-

. If-:t-D-,~r__ ~ll_~.3gC. ,~ i I -I---t- -\--1-+-+

.-

'n."

J

.. I-- -- --1-·

.--1-· .. ·

-1 .. --1-- ..

- f--- -- ..

-, .-- -I-- -

:t3 1.\13 3'1S K. -+-+---+-+--+-+-t---t--t--t-t-t- I--'- -+--+-+-+--+--1--" _ ....

--- -·---·~=~.;;~380-+-'-'A"'--V-/6-, - ~-I-+--+-+-+-l-+-+-+-+-+--+-1rl+ f-- - .. -1--. -

_. --- '-- ----.--+-------'---~

./. /1(;;- q-,:z~ __.2·t - ... - -------If------ K!:II-l--I-- - I- -f---- _.- -1-1- '-1- -f·

~.3S(,,-<\-~-.'U ... :zq,'S ._________ ~-f-.---------f---f.--._--f . _

3. ,1'i-5<{:+1 3? ~_ .._.___ .. --r-t--- ._. _ '. __ .

. -. ""--'-- -'- .-,,---~. ---.- ~----~-l--- - f- ---'-- r-t--- -. - -- -

f1E"A ~_ ~ R r t7~~.~(,.~·l?'_._z.~ __ ..__ -.---- ...------- d "-... --- -__ ._ ". f- .

___ _ . L --' ,.. L_ _. __ , _. --._---_._...__..- --'."---'-- ._.__._.. _--._-- -- ~

I

' ..

"."
.'

j

,
.. l

I
I"~

f
,. l

I, ,'" .

1i .'. ,'.;'
.f '.'\' (, ...•

;; ~: .~



--

~L-:.----------

+-l--t-+- --

+--+-+-+-+- --. -- --I--l--+-~

~-+-++-+-+-- --------

-- --- - - -+++--1-t.-+ - -- -- - -

----------j-----

- ------------- -----------1---

".
_S·S_ tc p __

1L~~3_ __
B~~30 w/() -00·00

fS(~_:g---- - --- ---------- -------t----

___ J)J _ "2 ~o .4__?8_ ___ ~B

--- K_Z ---~:--~ -=-~~----------- t~~.blr-Ir:I1~mIMl1-1111-1t-1 t-+-+-l-I-l-+-t- ~-t-I
_____ f? _~~ ~_L:?-q - 5 ~l ~____+-~~~--

___A~ ~o- q-~S -----L--~---I~~Ull~~ll~~UD~Ull~~Ut~
_: ~_L __"2._12. 4 --57 ~_'J._ + _

____~_? __.EE..':_ '~7 --+__-+- _

___ J?_3 __'29_~__ q~4~L '!-1 __--+_

_____AY.Ct. z' '" - 4 • '53

M~~!L-!f



f> .' .

t- t--t--t--t--t-"':'+-1'-+- \

. /.

•~-~----- ~-----

~~ ..__ J.i1L.l:.\.S'-l"'__ _

l.qJJ.J'D$'~.~--

~~- -~~~~~-_.~-_.- --~~- .~---- --_.-+----d&~_

BS-~3~~

I

_____~~.~ ..,.c;f.~_.~..~~

-_~_~ _~ -_~ __ .~~~~r5f~~-=-

__M eA"", -'9 Kr_J8g _. ~13-=-~_~ 6_ ......I/~N<-J-_

_E~~ ...._. ..~_.. ~_. ~....... _~
_~S_~~. .. ~ . ~. H~_D...!~,-,-l"'--+-J'-'-'-'-'

- ._~_ +{ :4Z.~t "3

__.__._ 1. .3 z.t ~~(tZ·. ~~ .. ~., ~.

I ('I '.·4 '·t ,"0 .. _. __. . _

~ .'1. 3z.{·il~J ._~ ~ ... .

__ ._. _.3 lJ'i.::S't: __._~~ _

-t1:o. <j R"L l~l~i-~~,~~ =-===-- ~ -+-+--+-+--+-+-{---+-+-+-+-+-f---l

._---... ~._~~.- . -- - -- _.- --~~ --

-" ..---_.~-~--~~ - -- ....- .

-'-"-~',,,~ . ,,- ~..- ...-.~--._- ~.'I -t~-. -. -- '-
.~_.~---_. .~.~~_._-~ ----~ -- --.. -_. -

~ -- ..- ...__ .~ ~--. ------~-----~_ L L...L_L..L..L.....L....L...l

!

I
I

)

I
!

-1

j

i



/4-

-. -. r- - - --- --

.-- -f-~--

-'- - f- .- _.-

- -1--1- - - -..

----- - - - --.

-- .--

•--r-- --

. j__ ._ __ ... __ 1- _.\

--f- - -.~-

-f-f---- - '. --.

f- -" -

- -- t- t·-

-- -I--f- - - ..- . --- - ..- -- ---

____.='_L_

-- --f- -I- - .

- -1--1- - -

~'-f- - _. c.

1-----

•- . _.__ .-.. ---_. --

__ ._._ .__ .1°.~ .. _

-----f·

-- .

\. ~u.,~+-_ 4___ ~"t

z.. 4-z.- zt· 2.<1­

.3 n'i -5'( -s. ~

....-...-.---t---.Iti~~' --,--,--r-r-r--r-, -,-,--,--r-r-''-' - .. ---.-: -- r- - c-- .

......- ..- .---.- ..---t_----

- .. ---------.- ..--------t-----~-..-·-'r~t~>-- --+--+-.~-+_+-f__f--.- -- -- f-

~~.~;~£{~_--..--. _~ __-._~~_-_~--~- ~~_~_~~-__=--~_-_-:-;,-"+----::~I-4---+-rn~-+-II--+-+'1-+-+-1-1-0-+-+.--+,J.J--fI4--+,~-+-+t~-+_++t_ j _ f--- _. ._ . __ -l-I- .

___ 'I '''7·lk~~_'L 1_~.__ _1-hQLlr:........87Z..61cPi ~ i ~- - -- t----t--t-r-

l.JQ7: /1..-·fl _. El~~fo7qll .-4--HI-++~I-f-.+.-:_I__-- I---f-.-+--- -~--r-l_ -

j$.\J~ -S'i .;'+ ~~ !,_?-.68Z.5 "\l~. _~=_.I-+---+-!-t--+-+--+-+-.+-II---t--t-+--'-if,,- --- - '-'1-+-+-+-1

__ J-fEAJJ.~ RTt

6

'l-_ z:.SI.:_·---_--~_= =------t-----~--+-~t--f-+---t-.t-+--I---i'-++~:=~- ~~:f-f~~~ _~:=~ ..
.:xS !rl~(~lC 11~1' .11>1 IY"~

-f'S"3Q.~-- ---- ----------.---- --..-.---fr----- C-il___t_-=F-+-f-+--+-f-t-_+_-t-I.-+-+- g~f;; - -++-r-t-j-_. --1-1-1-- --1-- -
I

_-._-_--_..-...-..-.... -.. _~'_~-.2,? 2._-~.._:.1_-~."'j~j HZ.C>l!U"'_~~~I~p In ~ ~.--1-~:~~~=~-_~-....... ""'""'" z.a__3 ::>--. ~_~.stL6+.s:_JI'~'"------ -i-t--+-+-l--I---HI-+-+-t--i-t-f-I----I----I-I- +-+-+--t-,

3. 11~-S~-~~ '3/ , .. _. ~~~'Ltu..z.5A. Cr r- -,----c-r-- -.--. '--- -

----~!'~-I--' '-~---tt--l--+---+-f-+-t---- ------- ---::-I' r- -T --

~,, ._. . ~ -4-+--t---l----f-I--\--t--I-+--f-f----f--- _.- -, -1- -- -- .1 --

I I +-+---+-+-+-1---+-+-1---1- r- _'

.

.'

- .-. r r,
" i

t
\

.! "I
I

I



IS

I
I

-- T'

t

!.

•

11 1

!

IL _.

...._----_._-

...... , ..... -_.----.- --'--
H~DoSt": la;z."'.~1.0. D _

3 1~7,~1Q I~ _

I &z.7'-')~_Q_ "(3,~_

:It I

2f€? 30~ I
~~ :~ 00 -OO'Oj

I. 117 ·4;· U:>
z.. 3s,-4-S-.1o
~. f~o-oo-lo

I
I 2.. ~Sl- 45'

I 3 160 - Oe;,-

I ~MeAtJ! '
I S; S n ll5
I
I
I

I I ~S·SI- 35
I

I
2.75·~1·1i 2-

I
I '!:oI
I

I
1
I M.EAIV R,lI
I

r ... ,..., -·-··'~===F~~iiiiiiiiiiii __iiiiiiliiiii8i"'_"'__iiIiI.1 ~ _-i •
I
I

."



--

.Ib

.- ... :-

-- --.-_.- ,--

.- ---r --

. -

•

t- t-·

r- - ·-f·

--- .-f--.~ .. -.- -:..-. - --f--- ---

- - .. --f----:--.:. - -

t-t--t--t- -- -- --. -.- .

'" 'F,,,:

r I-:'

f
I

j t

las°S'~1 q ,." _

- .. - .

<: .z.:-~ ~ -_ 3 __

-3 .f71:-S'1·~t

/. IBS·r;3·S~

z.. 5' . S5':"'\-(

3 !7, '5't-3~

----::11--_.

SSllb

-I,

----.1 '
! :
I



~ll€>
6S_3o"1_

&

00 '00"0

05 _

• • -=-­
--------~_.._r --- ---

---~--~~ ~-----=-~--~-~ -----~rbit - -

-------------- --- ---------------+-----

----- ----------------- ---

----_._------ --~--- ._--"."----

• /7 1



-

'··1'

..

/8

.j

1

.L__".

..1-. - I·

----1-- -

f
I
I····
I

I

- I· I- .. -

I· - --

I··

J

- I···
•

- •. t--- --

-- f--I-- ~-I-- -.

-. r---' -- .-

··1 -

.• - - - I·· ._

1-··

1- --I-- - •

J_.~ __ ._

.'. - ,.- -

·f-I------·

..-.- ----

,- :... '.. -- --'- -r·

--1'1- -

. --

l _ '----'-- __ L. . ....

+--+-t---t---if-- r· -.

.11:: •

- - .-

I _

Bt=. S 3cfi.

T~.a96
~s.J\~ .. ~,?_~C?~~:;1

..

I •

".17
..



_. --

-r-- -j- -+-- -- -- t--- -

- - f-- - --- --

- .- --

- - -1-

- '-".

-- -

-- .-------- "t-

. j

--1-

--- -

-,-

--1-- .. - -

t- -

" -

-- 1 - r-t--

I I

---I··

---l--- -- j--- -

--f- - --- -- -- .--

-- " -- - -- -

t

'.

--r-~r- -f-'-f- .- - -"

o.

------- -

10

o I IJ

14~· (9-'1.75"

1·-

\~ \'t8~"tv(M _

Z "3l(?,-Zb-!=>37 - - ... .-

~ J 1'1·S'1:~.3

ME. AtJ -5l R Ir-

3 J 7'j·SJ: ,

_I) 149-~'"·0rt

,~ 3,8-Z~ '_' I

:J~ \1"~'i-41-,

--- -JI

_S_S~03

~ I~O_:~c:l~(:>~__ ~1'~_I5_ - _ - ,~~II-I- -'--e- -r--
f
- _

__!1~~ 31 RT_~~H_5:l·~1~5.

~

E5.IA'



.!
I

20

, .

.

... , ..

-1----

.. _ .. -- -+

- -I' -- -

.
. ----

.. -I- .. t-. j'

. - "1
.. '"'1'-''' .... -.

- ,.. "' ..

11t··
. -- --r- I·· I.. .. .. ~ -. -r--- ~

.. I-- _ .....

.. 1---

. .- .. I·

-f-f- ... -to

.. C-+_ _ .. __

.. "-1-- ...·1--·1··

.. -t- ."

-- ... ,-1-- -.. ' .

... - ... - .- -- .. ,.

. -- ,-1"

.. -' -i-f-

",'"

. ,.

....-

,.

., .

..

. ·-t-- 1-- .- -t- .'

-_ .

. - " ..

1, I ..

"---- ~1~4:~7o..-L.___ .' -" \ -r-t .. ---, -t-- - .. '.. - r ---- --.. J -- I··

:J.ioSe>. ..... 2~. t ~:. A.J~,__ ~'+-+-t-+-+--1r-t--r-t-t-t-r--r---r-'

25 .. 1----· ·· ..·····,.-------9+-·+-t-i-+-+--+--. __ -r---f- .......

. '.. -.-.--.--~ f-'H-._+-r--+-..t--+-...-.+-_-tl----...rt---t.=~.

.. - .---- .--------.IC~I,+++_+--j-++·+-HH-t-+-i- - -1-," -t--. -- .,,' " ...

... _.r-'---IC~ I+-I-+-+-+-+·-+-t--r-t-·t-t-f-

"'-'.. _._-_.~~

------..--- . --I-- r- -- --.- . -- r-I-- . ... '

-- .. -- ...--.~~ - .. -r---r- - ---- r- 1-- -- ..

.....--.-~~ .f--+---

~~=~-:~-"r-_.+t-t--_+_+-+-t--t--+--t-_r-~-r-:~'r--T:-:'~~l~... ---..
. ..---.. ------ ~-I--I-'-- --.. -1-- r- .. -- .. t-

- -- '- ._----~-...~~- :,~~-:: .,:-
. . -~-~ .. ~' ,- - -~'~-
... -- ---~. - t- .... -. -. ·-t-t-

_. ----,. L...L..~ _.i ' ._ "".

... 30

OO·OV·VC:;. '.

..

, .

3. 11"j-Sf-4c

3

f( S. tl l 1..1.

I. 156'5Z.-~ 0

1. 33{,-5,1..- \

\

",

f

i',." .

.



- --I·

;z..

1'-1

I···· -

I

. - _.

··t-· -

.. -- ""- -

I
I

- 1

- _..-+-. - ..

-- '- -t·· _.. --

:r.L I c:
. --- -, ..

f·- - •. -

'.,
- - '--'- - --.

"1-
I

r- .._- .. j'"

--r--

-1-

.- .--- -- --f-- ---r- --- -.- --- --

-- --._--
oo-oc:>",<:.>p

'........,.

,j r I:} ~ I
I
I

J
t

1,
!

j" ~,

J ,z.31'._::'Z.z..~5l;. __ ..!-z._~

L S.I'. ·'t.'l.5B._ . z.z- i'7

3 l'«t·?_t~5_) l.~ . •'

_t1~,qN~~,:r :ZJ~O_:.z_~'S_"

(0- 13-'10

!I
5.S 124\

_ASJ}..Z
BSJ_~I

-<



I

I
I

,

-- ---

.- .... -

._" f---

.. - - t- ,,-

.. - -I"

~"r'-

-+- --,

I'" ---

-_ .. ..'.... --

t-

I" .. -

"- ,,-_ ..

- "'C -. - ..

I ,,- - --

",- "- - .. -- I ..·

r"

-I-~- -- ...

.. [--"t--t- - .. t-

"

4'1

.?"L

Go-OO ·oc:,>

I, 3~'-IS·"tg

t, 141,,~ I~-~I

:J. I1J__ ~c;..:?l

I 3tH~-41

~ 14\-\ ~:-<\c

..3 I 79-S'i-E4
, _

I .2..3..7~ 3,,0 15" IS

L 51-:3,0 - F:> S f'\:IL

3 11 ,-5,- ~_,,___ 0'
ME:Af.~ ~ RT_ :;23]~_3(P'__ lh~

;(CiJ/.zz.

8S/~1
si­

£$"._010

I'

'" t" -- ...... "-

,.l

i;

i
I,
I

I

: I
t!

, i

...•.;r~""""""''''-
J,



.. .- ....

'-1--1-- - .

..

- "

.. t .

.- -I·

\
....- -+. . ..

. - ..

- - .. I··· ..

f·· - -.- - - .

I f-

..-..... -- --r--- ... -

... -+~....: - -- '.
•

I ...._, . __

. , .

+-+-+-+. j-- O' ,. •

+-+--+-+-- .-. -...-f- -- ..- .- .-

. . ..- •...__._._. -_.....- ._-

•
~=~==~-..+-+--4-+

-.- ._.-..'. ---'- ...._ .._~.-+-+--+-t-+

.-..---...-.---.- ... -.."--9'
06_ - N~T>IS~__ ~~ - ::=_ ~_9_-L-~~~~·1~1'\.4. LJ.J.:+:.-,f,Ii"-~~

10 14.845 ~ IC:a _._ ___,: _. . _... ----.---- ..- ..-- --- f,-+--+--t--j--i--

17.

.. -.,
J

j
00-00-

;[@.'3U

13S."5.Lo.

._---- ~.

F:.5 ~l~

z.

3 II, -- S'i' 1 _. ?-!P...

• }S;- S<j OD

~@~ ::~~~;t.;:' :~"
..... .:J:l.'

~,S_II]

.. .... -- =~=~ - - - - -[
\ .............,.............-.----... _--_.•- -.~ -'---'---'--'-



• :z.4.
r---------'

, '

l~-

- ...._- -- ._- ~.-

- -- --~-+-+--f +
,. ,..

-- _~~att5:. ~ _

si4Z,--,-10¢_ ~-- 9'--+-+,--1-+ +-+--+--+.~ ~ -- - -

...._--~--------- --------- E:II-+-+-.H
I

..-=~-=--:- -~---.~= 9--1--1--1--+ -1--+--.+-+

rfJi, '-H-++-t -1--1-+-_+_ .._ ..... -----_.------ -. --:1-' -- ----
--- - - --- ----~-

- - -~ . ~--+-+--+-+-+--+-+

-. ~~I_a.rlZ.o 0 ~ 1'.'1''..T...,t.s.._jn~.,.~+_j

_~oJ'6-,-7S_ &. ~_ _ _ _ . _ .

. ~_Q!~.1~$_._ ~..jt!1 -=:1_ ~ ~ _. - -- -
---- -_. __.- _..-----~- -

_' __13". _._______ __

).8

7,t;

:2.,

34-

2$.5_

II

5"b.

"'''P''_r"
"f-z..

~03°

3 1,'{-S'i-S'3

t) 167:2.5- t

z)'l ~ Z5"-'

3 'lCY-S'i

V ,ra]-~!; z.g

- _JJ ClT- Z.~-I

.3

. ~

55 1\4-

Jle"Stt..
6"S3LL GO-co-eC

f"S 313



-- --

- --

r- --

-r- -. ~

._.-,-

_. - -+

- --1---

... -- --- _. -

•

,--- --.-.

- ~'I-r-r--- - ,- --- -r-- --

- -I-'

---f- -

- ---I- - -

- - ---

r-- --- --

- - 1-1- --

--t-- .- "--

- r- -

- -_.

-I····

-I--l---+-+-+-I-I-r---r---H-' ~ -.. -- r- - --1- .---

_.,-

ll-t~~~:5~·4~~~l~~q,-'l.t~1---' i~j ~ft-

I

J) 16ce~3(#"I_

~ 311:3_'-:~o

3) \11-S't#~ I

i) \o'i-31-4lp 45

~ 34-'1 ~ 3(-:.(~_

3) /0'1 -51- 5' L_ _ S I

AG~13

13S a,/t. 00 -0 0 - 't>

(
I,

·.~

j



~ _ . c_ _I

I

~ I

I···

I·

"-.- -- ~ ._-,._-

-.1

•
. _...

.... -_.- ~

I

. .-. 1,·~,; f·~;,~ I:i I i I~// ,.
-- -j-'- •....

1·-

..

._-..

I
I'

ii7
I[

I,! ;f"~314

'i' 553\3



-00-

..
• 27

_. r-- - -- -

--------

-- ~.. - :_. ~--'-

- - -- --

-- -- ---f--

.. -- - -

+-+-+-+l-
. - --~

~315
13~ 3tt

-- 11- -
Fs '3ff,

- i}l1'j'~ ~ 1)'1
\ 3 ce. <> OS' 08'1l..I...>-L-- _

o S{' 40"-~ III ~ ..__ .

Ll-J--+-+--+--+-+-+-+-+--t----t-t-+l-1- --- - -.-f-- - -- --

I

'.

+-+-+-1f-+-+-+-- --- - -- -- -- - -

.. - -- - 1--1--- -

----f--:...-

- - 1- -f---

I
I

-I-- - - f-

--1-

I --l--- - -

- --I-I---l--- .-.--

-- -- --f---I---

I
------

- - .. -_....

ZEFt :3z' f1-. 5" I}

S.S 1C6

\) ~8'lC>3 14'~ _
~ IO~~_3..~ 33:

~ l\l'~ s,' 4 g" _

"

I'~
I j~3tb
I

: ~ 3\5 OO~OQ'



/IA 0 I I',-,eAN zt>/ I~. _ og.

-_.._--.,.------------...,...----~-- .•

13\.~Ol-'S-l

I
~/-'S"-o4

180·oo~

z.
-- (.

€3'~
(353/5

_~t01
J~s>3f 0<.:>- o~-



r--r-r-,-' - - .. ' -- ,- - -- ..

•

1

",)

,
__ JG.jOI

0_'5 tGl4
----

- .-.. ~. --.- ---E:~ ~- --- ,- --
---.-------- f--- --+-+--+--+--. -'--- -.--- - ---- "'~._+__+_+_+-l-l--+--+-+-+-+-l-- 4--

•
'-- - 1

··--f- - - .-

...

z.

".

I
I
I
I

I

Ff'_I/
I 1..10~l.1 0$

2:. ~O~1,4--p4,
; COO.OO b3

...

-----.----- -----I.....,a......·L .I+-+-l-~-+-l~-+-l,--+---l-II-I---... _- +-1- - - ...

.-- -1-'- ..

";.



.... , ...... '+...~ ......_~



3'·

-I-

·-1-- - .

- _.,-

- -- .

--I- -

-- _.- --

-f- -. - ,.. -

-- -_.1-- _.. I .

.- -I-

'-- - -- --

.- -- -of-- _.-

Ii ! 1 ,
-- - .._-

.... -- -.. ~I- _ ...

~I' ... ,

-- ._. _·_-_·t-t-t---rt

c:.
I
I•

~3J.'W_5 . ._.---:. _

S~31.'Jtt

3(,<te

'7/-0S 1

.._DZEAI.865

R. ?btt~~

M Z'M.'et_Q.

03

01

1Z rc<r -51-S!

- \

_ _ J) oo-c>o-~o

. __Q I' I- o~-s?'.

R '3S1 -o~~s

R (1r ~SY:,$_~ _

o 3Sff~S'i·S1

o 11/-~·~

11 3SJ~~S-~S

~ 17?-S"~. 5"4

- "A@.o.l(,e'·

_~3(O

_85 3(1
"_ESJ?,~"

.
•



I

[ )1
. 1

-- --1

-1

~~ .~..,- _:, "'--

1-

I

I

. -r' -- -- .',.. -_.
i•

I
I j

I I

I r --

-.-. -- -- -- -- ---+--I-.f- I

-------_._---_.-

- I. __

•.::.
----Ie1I--- r - ---,-

3D '"- ~.,).i-Is ---------___ f-- --- __ 1-+---+-1-

-- ~1s:_·1~_(:) --~---9- ----- - --1---++-+-+--1-+

--- _....-.. --.- ----------.-.. -~ .. -.--.-----IC3-W--l--I---+-+-+-+- +--+--+-t--t-

:; -- til-DIS' ---- ----d
--- -3'04- 1111 ,'C\- S- ----__ - ~ ~ --I----l--i-+-+-l--f-I-4 .j....:~J..-.jL'l'Q---'lJ""'~

111I.z.so 9
---=-~~=-=~~ - ~- ~j-+-I--+-

. -------9­
........=...:=~ •. ~ - ... --•.• .•.-

~=.- 9····~··· ....••
--- .-- ..- ..... ---- .------- -.- -~ ---l-+---l-t-t-

53 _

J? ce'Oo ~C:>C,.)

C? l.1C)__·:t1.4

R .3o-1-Cj~

~ I i<t· ~·cffi _

:&_'303
f3S_eo 'Z,..

t='S 304

o 3S"'i'S't-i'Y

o 2.IO°of1.'if

It 3 0 -1-'t 0 41'
R. nlf·Scr· 5 _

I ~ •

-j
!
1



-[
\

I

33
T-•

I
j
I

_I

I

--t· -
I L

,-t-+-+-+--if-+-+-I--·>-+-l- - ---

1-+->-l--+-+-+-iH .--+-+-+-+-- . - -. ---

•

___ ~AlJP\sr __

__"~.•J~_~

--_ t-h.PlSr_ 6(5"·5S5_

cr Vi L~_.SI5_

00-0(:)- <::>

0-00 -0 "

--cq - \~-3 Z.

~S~-lb l~

\"1G.. Sc( S3

I~-\b- \,

l..S<t -1bf-
1

3
n9'~C(- (..1

MC:At.J~ ,- lq~ ~-ZS, Z. /I

J@3l~

_6S, \04­

FS.. '/4 ~ ~

)t<Sllt.\

_6S 30"

ES.W. 'II" FS£c. 35'

\

1·
l

'I
..
'I



t .

!

34-

'"

•
t..l ..,0

---. tlLD~L ~3lq.LO_

5"-.$ . z. '31'r.P.'iL

I'-\el\~?I~

I·

'l...( ..

i
I

I
I

Co·o 0.·0J
z..0 4- z..z.l,

)
ZA--"t. '- ~(1
, 1'l-S~-S5

\ 10'2-- 04+54- s
o-z.- 04 4-<0
\\1 -s<t'4~ .S'i

\~Z-(A- Sb
az..· ~<i- ~

\"lCC·E:;"q- \ 5

~\z..z.. I
13s.. \ "t. \ oo-oo-l c

"FS 32-0

\,
\.

.1
I

I' M.....~
I

I
I

I

~.

I
I



,

•



I·'

I L •' ..

,·1· .-

I·' .'-/..

. !- ..

- , 1- .. -1--- '.

1·· .. 1-·- .. '_._--

~~ h ~~~~/./~~I
'p, '+,1 J~ 1~'I1~'~..w t~
If~D(;'~I) l,f4C?\~~ 6

~ ••~ I~" .-1> I

•

II til II
.7501l .lI333 .0161

~ " U.(1521 .UlI25 .1I7:lV

.Chord dd. _ chord'
R

I
No.chorda- D

Tan.deI.-' chord del.

3· IIi ~~ S·16 ~ Ji
. IIUG .11211" .1121'111 .1~113 .0417

.. S 6 7 II
.:ttl:J .4167 .5000 .M133 .6667

tNCHES IN DECIMALS OF' A rOOT

2 3
.lroll7 .2.';110

J·J2 ~
.'.,7N .IIJU.~

1·lli
•(1Il.i2

I
.0R:I3

l' .lIl67 II' .III3J 11' .J.'\(JO II' .~lCi7 U' .6lI33 II' .11.••••
~ .11:133 n .20110 n .3007 n .5333 n ;7UlJO n .JlM7a .().I,(.' II .:lIG7 U .311:13 II .w(MJ aa .7117 II .l1li.1:1• .0617 It .2333 U .4111111 It .36ti7 .. .7333 It .1Il1l.,
I .0Il33 II .:l3lJO II .41G7 II .51i33 .. .75011 " .1I1li7• .101111 I. .2fo117 M .4333 III .10011 III .7(i(17 III .IIJ:1.1
1 .1I1i7 n .2'1:13 17 .45110 12 •GIll" n .71133 11 .1I:11111

" .1333 I" .3(11111 • .4667 18 .1133:1 &8 .IlOl.1 III .0GII7• .131111 II .:lIli7 ft .4l133 .. .11.'1011 at .Hlli7 III .DII.1:1II ,lr,(,7. ,. •:1:1:1:1 III •..1111111 .. .lIM7 Ie .11.'13.1 • 1.(1111..

'.

GENERAL DATA
RIGHT ANGLE TRIANGLES. Square the altitudo, divide by l.ire the

base. Add fJuolient to base for hypotenuse.
Civen "asc 100. Alt. 10.lo'+200- •.'i. IOO+.5".uo.$ hyPo
Given Hyp. 100, Alt. 2.'i.2sl+200a3.12.'). ,oo-3.•2!'j-gG.87S-Dasr.

Error in first ellample, .002; in last, .fl.J~.

To find Ton!\ or Rail in one mile of tr.lck: lIIultiply Wf'ight per yan!
(,y II. and divide by 7.

MINUTES tN DECIMALS OF' A DEGREE

T - RA.\~ II R _ T cot. II
5~

T:- Sin.' D R-~
Sin. I D _ 5

R
o Sin. , 1.)

E - R ~x. lee: &I
~n I rr .. SO tan I I I:: _ T tan I. I
-: . T 4

The square of any distance. divided by twice the radiu.. will equal
the distance from tangtnt to curve. very nt~rly. .

To find anglt for a given distance and dtRection.
Rule I. Multiply the Kiven di"tance by .oI74!'j (dd. fur .- for • ft.)

anrl divide given deflection by the product.
Rule 2. Mulfiply given deRcction by 57.3, and divide theproduc:t b,

the given distance.
To find deflection for a given angle and di5ta~. Multiply tbe anele

by .01745. and the product by tht dislan\."t'.

Eli," Publi~hingCo.. Inc.. Meredith, N.H. 032B

PROBABLE ERROR. If d" d .. d 2 .etc. are the discrepancies of varioua
results from the mean, and If Lfl=thesum olthuquares oUhe8edifJer­
enees and n=the number of observations. then the probable error of the
mean= 4- O.6746~ id·

- n(n-I)

LEVELING. The correction for curvature and refraction, in feet
and decimals of feet is equal to O.674d l , where d ill the distance in mile&.
The correction for curvature alone is dCl5ely, fdl. The combined c0r­
rection is nestative.
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2.4 WATERSHED MAPS, HYDROLOGIC ANALYSIS MAPS











2.5 HYDRAULIC ANALYSIS MAPS

















2.6 FIRM, FHBM DRAFT MAPS



2.7 COMMUNITY MAPS



2.8 MISCELLANEOUS MAPS








