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Collins / Piiia

Consulting Engineers, Inc.

July 19, 1996 JUL 19 1994

Laurie Miller

Montgomery Watson

6245 North 24th Parkway, Suite 208
Phoenix, AZ 85016

RE: Skunk Creek Floodplain Delineation Study
FCD 95-16

Dear Laurie:

As required by FEMA Document 37, dated January 1995, Collins/Pifia performed
a vertical accuracies check of the mapping for the above referenced project.

Per Section A4-4, Paragraph C, 3rd Order Class 1 map, the Root Mean Square
Error (RMSE) for well defined features interpolated between workmap contours
(2' CD) is 0.67 ft. Our calculations show the RMSE for the mapping of this project
conforms to these guidelines.

Sincerely

COLLINS/PINA CONSULTING ENGINEERS, INC.

Art Witzell, P.L.S.
Fhoenix office

9IRS

Jerry A. Collins

Raul Fca G. Pifia, PE, PL.S.
Bayard T. Stevenson III, PE, PL.S.
John C. Siath, PE, PLS.
John E. Melanson, PE.

King Fai Lai, PE.

E. Bruce Wilson, PE., PL.S.
Charles A. Horvath

Wilbur C. DuBois 111, PE.
Michael L. Schloeman, PL.S.
Stephen A. Sample, PL.S.
Richard B. Howell, Jr., PL.S.
Arthur A, Witzell, PLS,

Lee Harbers, C.P,, P.L.S.

630 East 9th Street
Tucson, Arizona 85705
520.623.7980 phone
520.884.5278 fax

3800 North Central
Suite 200

Phoenix, Arizona 85012
602.264.7505 phone
602.264.0568 fax
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Collins /Pifia

Consulting Engineers, Inc.

February 27, 1996

Laurie Miller

Montgomery Watson

6245 N. 24th Parkway, Suite 208
Phoenix, AZ 85016

RE: Skunk Creek Floodplain Delineation Study
Surveyors Report

Dear Laurie:

The following is an account of the steps and procedures used to determine the
horizontal and vertical coordinates of the panels/targets as required for the aerial
mapping of the Skunk Creek Study.

1) Kick off meeting with Montgomery Watson, Kenney Aerial
Mapping and Collins/Pifia - Discussion included scheduling,
formats and deliverables.

2) Meeting with Kenney Aerial Mapping - discussion included the
placement of panels, their sizes and flight lines. Horizontal and
vertical coordinates for the panels would be in ASCII file format
in the following manner - comma delimited:

PT#, N, E, Elev., Desc.

3) Placement of panels was determined by getting an approximate
latitude and longitude location from 7.5 minute series quad maps
for each panel, then entering the latitude - longitude into a hand
held GPS unit. The GPS unit was used in the field as a locating
device giving us directions on where to place the panels on the
ground.

4) After the panels were placed on the ground, precise locations were
determined using Trimble Navigation GPS Unit 4000 SSi RTK
Total Station. This consists of a base station, roving unit and a
data collector. Raw data was post processed using TrimMap
software. NGS triangulation station "Skunk", which is
approximately 1 mile south of the C.A.P., was used as a control
point for the project. It has published horizontal coordinate values
and a published vertical datum. NGS triangulation station "Carl"

'
C\JOBS\3643\SURVEYOR .RPT2/27/96
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which is approximately 4 miles north of panel No. 2000 was used
as a closing point. It has published horizontal coordinate values.
“Skunk" was held when we tied in to "Carl" and our linear error
was +0.75'in 16.9 miles. This gives us a precision of 1:118883 if
we assume that neither tri-station has moved and the published
coordinate values are correct. We find the results acceptable.

3) To verify vertical accuracies of the GPS values a bench circuit was
run from "Skunk" north to Panel No. 2000. Along the way several
other panels were also tied into the circuit. The Flood Control
District provided us several established ERM's and we were able
to find one along Desert Hills Road and tie in to our circuit. The
field notes show that the ERM, "Skunk" and the other panels tied
are on the same datum.

You will notice that the elevations obtained from our bench circuit
for the tied panels are slightly different than those elevations
produced by GPS. We run the circuit to verify the vertical
accuracy of GPS and make sure it meets the mapping standards
required for this project. In this case it does so we held the
elevations from GPS.

Our bench circuit also established ERM's for this project as
required by FEMA 37 guidelines.

6) After post processing the results are reviewed to ensure they meet
the guidelines in the Scope of Work. Discrepancies were resolved
at this time.

7 The vertical conversion equation (1929 NGVD to 1988 NAVD) is
as follows:
For panel points 1018 and south,
1929 NGVD + 2.03 feet = 1988 NAVD
For panel points 1016 & 1017 and north,
1929 NGVD + 2.07 feet = 1988 NAVD

The conversion has a 0.04 feet equation change approximately 1.3
miles south of Carefree Highway.

8) Field check cross sections were obtained at 1 mile intervals and the
values withheld from Kenney Aerial as a means to verify mapping
accuracies. Each map sheet has been checked and except for a few

C\JOBS\3643\SURVEYOR RPT2/27/96



anomalies in areas of steep terrain or vegetation growth we find the
the maps conform to standard accuracies.

9) All survey work meets or exceeds Federal Emergency Management
Agency (FEMA) minimum criteria as defined in FEMA Document
37, Flood Insurance Study Guidelines and Specifications for Study
Contractors, January 1995. This would include, but is not limited
to: the establishment of "permanent” elevation reference marks
(ERMs); field control; and verification of profiles by the ground
survey profile procedure.

Collins/Pifia presents herewith the results of this work.

Sincerely,

COLLINS/PINA CONSULTING ENGINEERS, INC.

Arthur A. Witzell, P.L.S.

AAW:Im
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Collins / Pifia

Consulting Engineers, Inc.



1.6

1.7

1.8

1.9

The consultant is responsible for placing the legal advertising ar the beginning of the study, notifying the
public of the study. The ad will be run in a widely circulated newspaper two times, with approximately one
week between runs. The ad must also be run two times in a local newspaper that serves the area being
studied. After the ad is mn the consultant will supply the District with the original affidavit of publication
from each of the newspapers for each day that the ad ran.

The consultant shall notify all property owners and obtain any necessary Rights of Entry for the smdy area.
The consultant shall furnish the District with a list of all the property owners notified and a sample Right of

Entry letter.

The consultant shall meet with officials from the local public works department. The purpose of this meeting
is to identify local flooding problems and obtain information on current and planned public works projects,
channel modifications, storm-drainage systems, development, and corporate limits.

The District shall plan and conduct two public meetings in conjunction with this study. The first meeting will
be to inform the public of the purpose and scope of the study. The second meeting will be to inform the
public and obtain public comment on the study results, and shall take place prior to the submittal of the final
report to FEMA. The consultant/District shall be responsible for the preparation of the graphic displays for
these meetings. One representative from the consultant shall attend each of the meetings, The consultant shalt
respond to the public’s comments and make revisions to the study if necessary.

Consultant/District Performance Evaluations will be performed. An informal evaluation will be performed
at the compietion of the hydrologic analysis. A formal evaluation will be performed at the completion of the
project upon receipt of all deliverables.

TASK 2 - DATA COLLECTION

2.}

2.2

The consultant shall collect and review pertinent data from the District and other outside sources. Data 1o 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.

A written report summarizing the data collected shall be submitted to the District for information purposes.
A preliminary draft of this report is due within 90 days of Notice to Proceed.

TASK 3 - TOPOGRAPHIC MAPPING

3.1

An aerial survey subcontractor shall be retained by the consultant as part of this contract. The consultant shall
coordinate all the aerial surveying wark with the aerial surveying subcontractor to ensure that the
specifications of the aerial surveying work are met. The consultant is responsible for ensuring that the
topographic mapping covers the area of delineation. Quality control on surveys will be pex FEMA Document
37, Flood Insurance Study Guidelines and Specifications for Study Contractors, March 1993.

Digital contour and planimetric data developed for this study shall be delivered according to the District’s HIS
specifications.

Contract FCD 95-16 (3SOW) Page 3 of 11



33

34

3.5

3.6

Digital Terrain Models shall be delivered following the guidelines stated in Digital Terrain Model Mapping,
Data Collection & Delivery Specifications, Relcase 1.0 May 1994,

Preparc topographic mapping to a 2-foot contour interval, with a scale of 1 inch = 200 feet, with spot

 elevalions andlert-foct-oentonss on all section line and mid-section line roads.

Ground Control:
a The consultant shall provide all survey control using 1983 NAD.

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 aeral survey contractor. Where
readily available, surveys will tie into the State Plane Coordinate System. Field control shall be
sufficient to readily allow for compilation of maps by the aerial survey contractor at the desired map
scale and contour interval, and will be based on the National Geodetic Vertical Data of 1929 (NGVD).
A conversion factor, including documentation of how it was derived, will be provided by the consultant
to allow comparison of NGVD 29 elevations to0 NAVD 88 elevations and will be included in the
Technical Data Notebook.

¢ The horizontal and vertical control points shall be located and marked by the consultant. The controls
for the aerial 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 cormers, and mid-section points shall be used for control points wherever
possible.
The consultant shall provide permanent non-erasable topographic mylars of the work study drawings. The
drawings shall be 24" X 36" in sxze, thh a scale of 1 mch 200 feet and a contour interval of 2 foot for all
mapping, wis S A vvill-have-a-oontew feat: A cover sheet
will be prov1ded with the pro;ect utle, darc of topograpmc mappmg, and a locanon map showing geographic
range covered by each specific mapping sheet. Each drawing shall include the floodplain and floodway
delineations and a minimum of a north arrow, scale, section corners and quarter comers, current and proposed
streats and highway names, State Plane Coordinate System, major drainage features, corporate boundaries,
. ¢ross section lines, channel station center line, index map, and description and elevation of elevaton reference
marks (ERMs). A pote explaining the proper means to convert the NGVD 29 elevations o NAVD 88
elevations shall be included in "NOTES" in the map border. See-Eshit hoPashy WITE
—Inid=gur - The mapping will have an accuracy such that ninety percent (90%) of all contours sha]l be thhm
one-half coniour of the true elevations and the remaining ten percent (10%) of the contours shall not be in
error by morc than one contour interval,

TASK 4 - FIELD SURVEY

4.1

Prepare topographic mapping to a 2 foot contour interval with a scale of 1 inch = 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 6 or FEMA criteria, whichever

is more stringent,

Ground Control for Floodplain Delineations:

42.1 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 Contractors, Maseh=4993. This would include, but is not

n,\Ras
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;

A
: :

T
: ! i
= SRR I T s B I ;
: o |

: !

- T ' i i
i | !
y B e

o 4/qu1> L I I R UL T PRI B |
! i w ; n ‘ : . :‘ -
' ' - TP T ] T | ' : T
DESCR 1PTvoN § s IV SRR Ve 2 b =l B B S N N B j ; ;
o e i I b ’ ! Pl ?
: ; 1 I SR R T ‘ T
fo P | : I B e o .
BN .
7 T 1 i T RN
‘ o0 i ! ] ¢ P
I | SRR T O U O N L G W T A O
i ] : |
N :5)(5—?24 | L I L S O A
B | | o B R e :
‘:é%?imsiiff T | j
i ] H : i ; i ! ! _ o . = i
RN IR R i B )
2 T o - _ , : :
T N n N _ 3 . TR T
NN ] | | mwﬂwwcsiiis-;_
——— : ‘ e S G e Tl R T
P ! , P P ; P g
! i i : i | i ; : - e : el e dinrey s : : : : :
N B e , * | e N L T
1 LT B0 ! I
B NN o P L
, b3 B L il RE CornC L
BREREN R B f se ) 36 PR