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CERTIFIED COPY OF ORDER

.- STATE OF MISSOURI January Session of the January Adjourned Term.20 19
ea
County of Boone

In the County Commission of said county, on the 17th day of J anuary 20 19

the following, among other proceedings, were had, viz:

Now on this day the County Commission of the County of Boone does hereby recognize January

21, 2019, as Martin Luther King Day, and honors Dr. King’s leadership, sacrifices, and his vision
for the future.

Done this 17th day of January, 2019.
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WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WHEREAS,

WEIEREAS,

WHEREAS,

WHEREAS,

PROCLAMATION HONORING
REVEREND DR. MARTIN LUTHER KING, JR.

Reverend Dr. Martin Luther King, Jr., renowned leader of the Ametican Civil Rights Movement, was
born on January 15, 1929 in Atlanta, Georgia; and

Dr. King devoted, and ultimately sacrificed, his life to advancing equality, social justice and
opportunity for all, inspired by his vision of a society where individuals were not judged “by the color
of their skin but by the content of their character”; and

between 1955 and 1968, Dr. King led his fellow Americans in a movement toward legal equality for
African Americans in the United States, using the power of words and acts of nonviolent resistance,
such as protests, grassroots organizing, and civil disobedience; and

Dr. King continued his life’s mission through similar campaigns focused on poverty and international
conflict, never losing sight of his principled beliefs that men and women everywhere, regardless of
color or creed, are equal members of the human family; and

in 1963, Dr. King was a driving force behind the March on Washington, which drew over a quarter-
million people, at which he gave his famous “I Have a2 Dream” speech; and

Dr. King was named Time Magazine’s Man of the Year for 1963 and, in 1964, at the age of 35, Dr.
King became the youngest person to win the Nobel Peace Prize; and

as a result of the movement led by Dr. King, Congress passed the landmark Civil Rights Act in 1964
and the Voting Rights Act in 1965; and

tragically, Dr. King’s leadetship, so noted for its nonviolence and tenacity, was cut short on April 4,
1968, when he was assassinated at the Laurel Motel in Memphis, Tennessee; and

Dr. King’s legacy lives on as our nation continues to be inspired by and strive for the realization of his
vision of universal equality and justice; and

as we commemorate Dr. King’s life on this third Monday of January, 2019, we reflect on the imperative
of continuing Dr. King’s work, through both nonviolent words and actions, in order to achieve his
vision of a future in which we have “transformed the jangling discords of our nation into a beautiful
symphony of brotherhood.”

THEREFORE, The Boone County Commission does heteby recognize January 21, 2019, as Martin Luther King

Day, and encourages residents to reflect on Dr. King’s vision and how they can work toward
realization of this vision in their lives, communities and nation.

IN TESTIMONY WHEREOF, this 17t Day of January, 2019.

ATTEST:

Daniel K. Atwill, Presiding Commissioner

Fred J. Parry, District I Commissioner

Janet M. Thompson, District II Commissioner

Brianna L. Lennon, County Clerk
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' STATE OF MISSOURI } January Session of the January Adjourned Term. 20 19
ca

County of Boone

In the County Commission of said county, on the 17th day of J anuary 20 19

the following, among other proceedings, were had, viz:

Now on this day the County Commission of the County of Boone does hereby award bid 48-
16NOV 18 for Photogrammetric Mapping Products and Services to Surdex Corporation of
Chesterfield, Missouri.

Terms of the award are stipulated in the attached Purchase Agreement. It is further ordered the
Presiding Commissioner is hereby authorized to sign said Purchase Agreement.

Done this 17th day of January, 2019.

Danig] K. Atwill

Prgsiding Commissi
ATTEST: /Z@
District | Commission€r
Clerk of the County Commission < '''''' .

- D

/ Jane;[fM. Thompson
‘g\_ Qisfiict I Commissioner




Boone County Purchasing

613 E. Ash, Room 109
Columbia, MO 65201
Phone: (573) 886-4392

Fax: (573) 886-4390

Liz Palazzolo
Senior Buyer

MEMORANDUM
TO: Boone County Commission
FROM: Liz Palazzolo, CPPO, C.P.M.
DATE: January 15, 2019
RE: 48-16NOV 18 for Photogrammetric Mapping Products and Services

Boone County issued a Project Assessment Quotation (PAQ) Request requesting responses from
the four State of Missouri contractors offering Photogrammetric Mapping Products and Services
through cooperative procurement (contracts CS170285001 through CS170285004). Three
responses were received, please see the attached response tabulation and evaluation. The
response from Surdex Corporation of Chesterfield, Missouri is the lowest and best response.
The initial contract period will run from the Date of Award through December 31, 2019.

Payment will be paid from the following Department/Account:

e Department 2010 Assessment/Account 71100 — Outside Services— Total: $ 168,870.00

Attachments: Response Tabulation, Evaluation Report with Cost Evaluation

/p

cc: Nathan Mattox, GIS Manager, IT
File PAQ Request #48-16NOV 18
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PAQ Request #48-16NOV18 - Option 1/Scenario 4 Cost Points for Ortho Product for Chariton, Cooper, Howard and Moniteau
Counties, and LIiDAR Product for Boone County and MU

Boone County, Chariton County, Cooper County, Howard County, Moniteau County and MU Participating

Ortho and LIDAR Products | : Surdex

Totai Pnce W:thout Deductions from BEC, MDC and City of Columbia Support
Total Prnce AI! Participants S ‘ 347,500.00 $

Sanborn

32248623 3
COST POINTS ORTHO forall
.2nd LiDAR For Boone County

Total Pnce W:th Deductmns from BEC MDC and Cltv Of Col umbla Sup'po"rt
Total Pnce AH Partxcupants S s B

'COST POINTS ORTHO for Al
and LiDAR For Boone County

and MU 4531 50.00

266 648 00 $ 241,532;23 $ e e e

ast, inc.

377,103.85

4276

© 296,251.85

40.78




Respondent 1: Surdex Corporation

o Surdex Corporation’s PAQ response is responsive to the mandatory terms and conditions of PAQ Request #48-
16NOV18 for Photogrammetry Mapping Products and Services.

Experience and Expertise: 30 Points of Maximum 30 points

Strengths:
e Been in operation and under the same ownership since 1954
e (Clients include federal, state, local government and private customers
» References include Missouri clients including a St. Louis County Consortium similar to the Boone County
consortium
e (Cited 3 specific references for whom the same kind of work has been performed. The St. Louis Consortium has
had Surdex perform two projects for them
* Has previously performed satisfactory, timely work for Boone County as well as other consortium entities
involved in the current Boone County consortium
¢ Senior staff averages over 25 years photogrammetry experience
¢ Project Manager has 34 years professional experience and is a Certified Photogrammetrist
Concerns:
e None

Proposed Method of Performance and Contractor Support: 20 Points of Maximum 20 Points

Strengths:

e Headquartered with a production facility in Chesterfield, Missouri

e Fleet of 10 aircraft supported by FAA certified inspections —addressed maintenance and repair of aircraft

¢ ldentified equipment is highly suitable for the work to be conducted

e Addressed time-line for completing flights and producing final work product with specificity that incorporates
reference to client review

¢ Will complete Ortho Project in 122 days

e  Will complete LiDAR project in 60 days

e  Will use subcontractors to conduct field survey work

Concerns:
e None

i N



Respondent 2: Quantum Spatial, Inc.

¢ Quantum Spatial Inc.’s response is responsive to the mandatory terms and conditions of PAQ Request #48-
16NOV18 for Photogrammetry Mapping Products and Services.

Experience and Expertise: 25 Points of Maximum 30 Points

Strengths:
e Has been in the business since 1969
s C(Clients include federal, state, local government
e (QS!l works with the USGS collecting high-resolution LiDAR data in South and South-Central Missouri
o ldentified staff have experience ranging from 11 to 37 years
e Project Manager has over 22 years’ experience project management and is Certified as a GIS Professional and
PMi Project Management Professional

Concerns:
e None

Proposed Method of Performance and Contractor Support: 15 Points of Maximum 20 Points

Strengths:
o Identified 13 planes for flights equipped with suitable equipment
e  Will complete Ortho Project in 120 days using 2 planes and 7 days for flights
o  Will complete LiDAR project in 90 days using 1 plane and 3 days for flights

Concerns:
e Unlike Surdex there is no reference to field survey work
o LiDAR project takes longer than Surdex
e (Sl is based out of Wisconsin: A local presence, while not required, is seen as a strength to aid communication
and coordination as the project gets underway and project deliverables are prepared
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Respondent 3: The Sanborn Mapping Company

e The Sanborn Mapping Company’s response is responsive to the mandatory terms and conditions of PAQ
Request #48-16N0OV18 for Photogrammetry Mapping Products and Services.

Experience and Expertise: 12 Points of Maximum 30 Points

Strengths:
e Has been in the business of geospatial mapping since 1866; planimetric mapping since 1966; and orthography
since 1998.

e Clients include federal, state, local government and private customers

» References include a large listing of governments including several Missouri projects

» |dentified 2 specific references for whom the same kind of work has been performed

o lIdentified staff have experience ranging from 7 to 27 years

* Project Manager has over 17 years’ experience in the field of GIS and aerial mapping including project

management

Concerns:
* Ofsignificant concern to the County is past experience local counties have had with Sanborn. Sanborn was Cole

County/lJefferson City’s aerial photogrammetry contractor in 2010. A mechanical malfunction during flight
yielded imagery that was completely unusable. Of specific concern was the delay in notification of a problem
that should have been identified immediately. This delay caused the partners to miss the flying window in 2010.

Proposed Method of Performance and Contractor Support: 15 Points of Maximum 20 Points

Strengths:
» Identified 8 planes for flights equipped with suitable equipment
»  Will complete Ortho Project in 120 days using 1 plane and 7 days for flights
e Will complete LiDAR project in 120 days using 1 plane and 7 days for flights

Concerns:
e Unlike Surdex there is no reference to field survey work
e There is the dedication of only 1 plane to the Ortho project and 1 plane to the LiDAR project, whereas Surdex
has dedicated 3 planes and 2 planes respectively.
e LiDAR project takes twice as long
e Sanbornis based out of Colorado: A local presence, whiie not required, is seen as a strength to aid
communication and coordination as the project gets underway and project deliverables are prepared
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SUMMARY:

Surdex presents the strongest offer in terms of experience, expertise and performance method, and is scored 50 of 50
points. Surdex has provided reliable service in the past to the counties and MU, has supportive references from whom
similar work has been performed, and presents an experienced team for conducting the aerial photogrammetry work.
Surdex will complete orthophotography deliverables in 122 days compared to 120 for both Sanborn and QSI, Inc.;
Surdex’s timeframe for completing the LiDAR project is the best at 60 days compared to 90 days for QSl, Inc. and 120
days for Sanborn.. While all offerors’ equipment is suitable and appears capable of performing the orthophotography
and LiDAR work, Surdex’s proposal includes some reference to aircraft upkeep and maintenance that appears missing
from Sanborn’s and QSI’s proposals. Additionally, Surdex will use field surveyors which is seen as adding a degree of
accuracy to their final mapping deliverables. Of the three vendors, Surdex has identified the most plane resources to be
dedicated to the project-- 3 planes for the ortho flights, and 2 for the LiDAR flights. Also as a Missouri-based company,
Surdex’s ability to coordinate with Boone and the other counties including MU about project flights is seen as better
facilitated.

QSl, Inc. scores next highest in terms of Experience, Expertise, and Proposed Method of Performance , and is scored 40
of 50 points. Their experience is comparable to Surdex’s, although Surdex has been in business slightly longer. QS|, Inc.
has not been used previously by Boone County although QSI, Inc.’s references appear to be supportive of daing the kind
of work needed. QSI’s identified project manager has 22 years’ experience which is satisfactory but not as long as
Surdex’s project manager with 34 years’ experience. Both are certified—Surdex’s project manager is certified as a
Certified Photogrammetrist, and QSI, Inc.’s is certified as a GIS Professional and PMI Project Management Professional.
QSl, Inc.’s turn-around time for orthophotography is similar to Sanborn’s, and just a couple days quicker than Surdex’s,
but QS Inc. is about 33% longer to finish a LIDAR deliverable in comparison to Surdex. QS! Inc. will dedicate 2 planes to
the ortho project and 1 plane to the LiDAR project. In comparison to Surdex, QS|, Inc. is not Missouri-based; while a
local presence is not required and does not compromise QS tnc. ability to satisfactorily perform, being on the same turf
allows for better coordination about weather changes’ impact on flights.

Sanborn scores the lowest in terms of Experience, Expertise, and Proposed Method of Performance, and is scored 27 of
50 points. While Sanborn has supportive references in the field of work the counties require, past experience with
Sanborn has influenced the County’s assessment of Sanborn’s reliability overall. Sanborn’s project manager has 17 years
experience which is the least compared to the identified project managers for Surdex and QSl, Inc., but he holds
certification as a Project Management Profesional. Sanborn’s timeline for completing the orthophotography deliverable
is like QSI, Inc.’s and only a couple days quicker than Surdex’s. Sanborn’s timeline for completing LiDAR is the longest of
the three vendors. Additionally, compared to Surdex and QSl, Inc. Sanborn has identified the least dedicated number of
planes to conduct the mapping, 1 each for both the ortho and LiDAR compared to 3 and 2 respectively for Surdex, and 2
and 1 respectively for QS!, Inc. In comparison to Surdex, Sanborn is not Missouri-based; while a local presence is not
required and does not compromise Sanborn’s ability to satisfactorily perform, being on the same turf allows for better
coordination about weather change’s impact on flights.
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Aerial Photogrammetry
PAQ Request #48-16NOV18

Surdex

’ d!e;(edleld, Missouri -

Location of Vendor headquarters and production facility

Sanborn

Quantum Spatial

Colorado Springs, CO

Sheboyban Falls, wi

' Fioet of 0 aicraft supporied by FAR:
{ecartified inspection, malntenance and repalr
© wilt use 3 for Ortho flights and 2 for LIDAR
flights;
tmage Seénsors include the:Leica ADS100,
; and the Leica DMC-1 - have several of each
i LIDAR Sensors'include the Teledyne Optech
] Gafaxy
; Have 12 workstations-and 3 Summit
. Evolution Microstations to perform sterve
i compitations and mapping; use GIS/CADD
software: ESRA ArcGlS for Desktop; 3
autoCCAD; 14 Bentley Microstation; 1
GeoPakSite, and 2 GeoPak Descartes
* Inroads < AND Photogrammetric software
‘Image Station Aerial Triangulation {iSAT), 14-
Softplotter, and Leica XPro plus Surdex
Enterprise Database tools.

Identified Equipment Dedicated to.
Project

Profect Details: Number of Flight
Lines, Side-Lop, Front-Lop

Total of 122 Calendar Days for
Orthophotography Product/Delivery to
\ Participating Entity:
‘Will Use 3 planes for Ortho ~range of 60 days
for flight dates
Flight Aequisition: :2/1/19 -3/31/19
Survey Control: 2/1/19 < 2/15/19
Aerotriangulation: 3/15/19+ 4/15/19
Ortho Production: 4/15/19 - 8/15/19
Ortho Pilot Deliverables Client Review:
8/15/19 - 9/15/19
Final Deliverables: 9/15/19 - 10/15/9

Time for Completing Ortho Project

Total of 60 Calendar Days for LiDAR
Product/Delivery to Participating Entity:

for flight dates
Flight Acquisition: 1/15/19 - 3/31/19
Time for Completing LIDAR Project LiDAR Production: 4/1/19 - 5/30/19
6/29/19
final Defiverables: 7/1/19 - 7/30/19

Total of iG Catendar Days for
Topographics/Planimetrics/Building
Efevations Product/Delivery to Participating
Entity:

Compus 5/1/19
Client Review: 5/2/19 - 5/17/19
final Deliverables: 5/18/19 - 5/31/19

T Total of 120 Calendar Days

Will use 2 planes for LIDAR - 60 days range

Pilot Deliverablés Client Review: 5/31/19+ ©

Time far Completing Mapping - MU planimetric Mapping Production: 4/16/19 -

Vexcel imaging Ullraéam Eagle
Camera
idéntify 8 planes for airborne data
collection - the planés are
equipped with a variety of
equipmient that includes the
Vexce! UltraCam Condor and
Eagle cameras, including MiDAS
Oblique sensors, one visual
Inteliegence iOné n-Oblique
sensorl two Leéica ALS-70HP
Alrborn LiDAR $énsors, and two
Leica RCD30 Aerial Camera
systems

i QSt's in-house resources include 13

aircraft with an additional 3 UAS
systemis; 18 digital cameras, 12
UDAR sensors, 25 DAT/EM Summit
Evolution Photogrammetry licenses,
i 29 Ortho workstations; 130 iDAR
waorkstations; along with muhiple
Beophysical analysis software. has
i -leica ALSO 70 LiDAR scanners
induding LIDAR soRtware ALS SO
PostProcessor, Optech DASHMap,
Bentley Micrestation, Delf Precision
P4 Dual Processor 4GB RAM, FME,
GeoCue, LP 360 EQC, arid QF
Modeler. Surveying equipment
inclades Trim, ble/Leica Dual
Freguency GPS Receivers,
LelcafZelss/Sokkla Aute'Levels;
teicafTrimble/Topcon Total Stations; :
Trimble Geomatlcs Office Software,
Geolab2, and Pegasus-EX Portable
Weathet Stations; and 23 survey
vehicles,

Total of 120 Cafendar Days
{caiculated from the time of
acquisition' completion) to
complete Orthophotography
Product/Delivery to participating

B entity
| Will use 1 plané for Ortho fiights;
: 7 days for flights

{calculated from the time of

T(;tal dfggégle:\‘dar Day; (a?t:;m‘

Total of 120 Calsridar l‘)wa;;(aﬂer !
acquisition and controt) to
compléte Orthophotography
Product/Delivery to participatin
entity.
Wiil'use 2 planes for Ortho flights;
7 days for flights

acquisition and control) to

acdui ) to

J complete LIDAR Product/Delivery
' to participating entily

¢ Will use 1 plane for LiDAR flights;
7 days for flights

Tots] of 30 Calendar Days
(caleulated from the time of
acquisition completion) to
completa
Topographics/Planimetrics
/Building Elevations
Product/Delivery to participating :
entity X

b

complate LIDAR Product/Defivery
to participating entity r

Will use 1 plane for UDAR flights; s
3 days for fiights

3
i
Total of 50 Calendar bavs (’afte;h':’h
acquisition and control} to
complete
Topographics/Planimatrics
/Building
ElevationsProduct/Delivery to
participating entity




Request for PAQ #48-16NOV18

mAveri’aI’ .Pﬁou;gra.m}n'etry ) ‘ R
PAQ Request #48-16NOV18

Surdex Sanborn Quantum Spatial

Surdex has been in operation since 1554 Sanborn has offered planimetric
mapping since 1966; digital
orthaphotography since 1988,
! and LIDAR mapping since 1958 -

under the same ownership.

1 ‘Quantum Spatial, Inc. {QSI) was
founded in 1963 and has an
established history working with

Midwestern local and state
has been in busil of tiat] agencles, Including the State of
Corporate History services since 1866. Missour!
Clientele include federal, state, and loca! Capital Region Council o Wisconsin Rt;gAiﬂc;;aM!MM»w ”
government as well as private englneering, Governments {CRCOG) in Orthophaotography Consortium
defense mapping and Homeland Security. Hartford, CT; Pike's Peak for Avers-and Associates;
« Named references intiude the'Mid-America| Geospatial Alllance (PPGA) In Commonwealth of Kentucky
: Regional Council {MARC}in KC, MO; the'St. Colorada Springs, CO. Office of Information Technology
Louis County Imagery Consortium; and Also'includes list of recent large
Douglas County, Kansas. program projects for severa}
states; counties, and tha Qatar
References : Patroleum Nationwide Asset

Mapping Program,

includas listing of Missourt
projects for several Missourl cities
3nd counties.

Ciz;&.é.;ﬁeciftc reference; for whomth Cited 2 specific referenices for
ESame kind of work has been'conducted. The| whom tha same kind of work has
1.5t Louis County Congortium had them do

QS} has extensive axperis

providing similarservices to
been conducted. similar coalitions and government
two projects for them. agenciés in the region and
nationwide including the
collection and processing of high :
Project Experience resolution LIDAR data over13 :
counties in South and South-
Central Missouri for the USGS
Sénlor staff avarages over 25 years Identifled staff have'experience | Identified staff hav;'expene nc';m T
i experience; has numerous certifications in ranging from 7 ‘to 27 years, ranging from 11 to 37 years,
', surveying and photogrammetry; Shawn Benbam is the single point | -Johr DiGiovanni is the project
| Cornell Rowan will be the Project Manager -| of tontact - has over 17 years manager- has 6ver 22 years
i34 years professional experience, 10 with | experience in the field of GIS:and
Surdex and a Certified Photogrammetrist
Expertise of Personnel

experience in project
aerial mapping including project

management; Certified GIS
management. Certified as a Professional and PMi Project
Project A Brof. g M Professional




Aerial Photogrammetry
PAQ Reguest #48-16NOV18

Surdex

Cornell Rowan is the project manager;
Doing all work directly with exception of

Controctor Support field survey work

i Will use David Mason & ‘A‘ssuci‘ales and EFK

Moen for Field Survey work
Subcontractors ©

Sanborn

Shawn Benham is the project
manager

Quantum Spatial

John BiGiovanni is the project
manager




Boone County Purchasing

613 E. Ash Street, Room 109
Columbia, MO 65201
Phone: (573) 886-4392

Fax: (573) 886-4390

Ipalazzolo@boonecountymo.org

Liz Palazzoleo
Senior Buyer

MEMORANDUM

TO: File
FROM: Liz Palazzolo
RE: PAQ Request 48-16NOV 18 — Aerial Photogrammetric Mapping Products and

Services - Evaluation and Award
DATE: 12/27/18

Boone County used State of Missouri contracts CS170285001 through CS170285004 as
cooperative contracts to request Project Assessment Quotations (PAQ’s) from the four state
contractors. Three PAQ responses have been received from the four state contractors in
response to Boone County’s request:

) Quantum Spatial of Sheboyban Falls, Wisconsin
2) Surdex Corporation of Chesterfield, Missouri
3) The Sanborn Map Company of Colorado Springs, Colorado

It is noted for the record that the fourth contractor, Woolpert, Inc. was solicited to respond
but declined to make an offer.

The three proposals have been reviewed by a seven-person Evaluation Committee: Nathan
Mattox, GIS Manager for Boone County; Brian Comer, Senior GIS Specialist for the
University of Missouri Campus Facilities; Amanda Trimble, Assessor for Moniteau County;
Darrin Gladbach, Assessor for Chariton County; Woody McCutcheon, Assessor for Howard
County; Christy Linhart, Assessor for Cooper County; and Andrew Petri, Manager of
Engineering and Technical Services for Boone Electric Cooperative.

The Evaluation Team found all responses in compliance with PAQ requirements, The
Evaluation Team decided to evaluate the responses in terms of Method of Performance,
weighted 20 points; Experience and Reliability, weighted 30 points; and Cost weighted 50
points. The evaluation approach is consistent with paragraph 3.2.1 of the PAQ Request.
Purchasing conducted the cost cvaluation separate from the Evaluation Committee’s
evaluation of the offeror’s Method of Performance, and Experience & Reliability.

An Affirmative Action/Equal Opportunity Institution



The PAQ Request requested pricing for several different products as follows:. Part One
consisted of Option One which was for the Orthophotography Product that was broken into
Four Scenarios, each with internal options. Option Two in Part One requested pricing per
square mile. Part Two requested pricing for LIDAR products that were broken into four
different options; and Part Three requested pricing for Topographics and Planimetrics
products. A bid tabulation has been prepared for all pricing submitted by the three PAQ
respondents.

A summary spreadsheet showing the various products and associated pricing has been
prepared. It is noted for the record that clarifications from all three respondents were
requested regarding their respective pricing. Specific pricing clarification can be found with
each specific PAQ response. It is further noted that corrected arithmetic totals are used in the
LiDAR pricing for Quantum Spatial. When adding together the two cost components for
each LiDAR option, the quoted total only matched for Option 1. A corrected total is used in
the pricing spreadsheet for LiDAR Options 2, 3 and 4:

LiDAR Option 2 was quoted as $20,736.66 but the correct total is $20,736.65 (i.e.,
$14,397.62 + $6,339.03 = $20,736.65).

LiDAR Option 3 was quoted as $22,736.66 but the correct total is $21,656.44 (i.e.,
$15,317.41 + $6,339.03 = $21,656.44).

LiDAR Option 2 was quoted as $22,058.47 but the correct total is $22,058.46 (i.e.,
$15,719.43 + $6,339.03 = $2,058.46).

A second round of pricing was requested for Part One, Orthophotography, Option Four
on December 12, 2018 at the direction of the Evaluation Team. After considering the
various products that the PAQ Request identified, the Evaluation Team chose Part One,
Orthophotography, Option Four as the product/pricing option that offered the best
product/pricing (affordability) option for the participants. Part Two, Option 1, 0.7M
County LIDAR — bare earth and hydro flatten to USGS specification is also still under
consideration for Boone County and the University of Missouri (MU).

Consistent with this designation, cost points for the evaluation are based only on pricing for
the products the counties and the University decided to purchase. Cost points are based on
cost for Part One, Orthophotography, Option Four for all participants, and Part Two, Option
1, 0.7M County LIDAR - bare earth and hydro flatten to USGS specification for Boone
County and MU. Cost points used in the final evaluation does not use cost-share
contributions/deductions in order to assess maximum potential cost liability to participants.
Using the cost points with the MDC contribution does not change the outcome of the
evaluation.

The Evaluation Team’s Point Scoring Forms (each signed separately) and Evaluation
Narrative along with the Cost Evaluation follow this memo. The PAQ Response from
Surdex Corporation receives the maximum score when cost points are added to the
subjective points for Method of Performance, and Experience & Reliability. Award of the

An Affirmative Action/Equal Opportunity Institution



contract to Surdex Corporation of Chesterfield, Missouri meets requirements of awarding to
the “lowest and best” response.

An Affirmative Action/Equal Opportunity Institution



EVALUATION REPORT FORM
PURCHASING DEPARTMENT - BOONE COUNTY - MISSOUR!

REQUEST FOR PAQ: #48-16NOV18 Aerlal Photogrammetry
Liz Palazzolo, CPPQ, C.P.M,, Serticf Buyer

For Purchasing Use Only

TOTAL
METHOD OF EXPERIENCE & )
NAME OF OFFEROR | PERFORMANGE RELIABILITY SUS;IE:TT;"E COESOT "?‘:‘Ts TOTAL POINTS
. {20 Paints) (30 points) (50 points) {Max 100 points)
(50 points)
Surdex 20 20 50 L}b C) 7

Sanborn 15 12 27 é’a /7 7

Quantum Spatial 15 25 40 4 ?} 8'3

We hereby altest that the subjective points assigned to each offerar above were scored pursuant to the established evaluation criteria and
represent our best judgement of the subjactive areas of the offerors’ proposals. We have attached a briaf narrative which hightights some, but
not necessaniy all, of the reasons for our evaluation of the proposals as indicated by the scoras sbave. Our comments represent our opinions

only/af do 7presenl H%;MW of the PW Department of Boone County, Missouri, or any other party.
et Ve et /{‘g( d[ﬁ(’.

EYaluator's”

Signatures Evaluator Printed Name Title Boone Electric Co-Op
Evaluator's

Signatures Evaluatar Printed Name Title Depl.
Evaluator's

Signatures Evaluvator Printed Name Title Dept.
Evaluator's

Signatures Evaluator Printed Name Title Dept.
Evajuator's

Signatures Evalustor Printed Rame Titte Dept.
Evaluator's

Signatures Evaluator Printad Name Title Dept.

Evatuatian Scoring Farm

[ o ¥ &




. EVALUATION REPORT FORM
PURCHASING DEPARTMENT - BOONE COUNTY - M/k SOURI

UEST FOR PAQ: #48-16NOV1B Aerlal Photogr ammetry
. Liz Palazzolo, GPPQ, C.P.M,, Senfor Buyer

o For Purchasing Use Oniy
TOTAL
METHOD OF EXPERIENGE &
NAME OF OFFEROR | PERFORMANGE RELIABILITY Sggﬁ?g IVE cost P(g""g)s -I';,IOTAJ(‘) POINTS
(20 Points) (30 polnts) (50 pomts) (5ep (Max 100 points)
1 Surdex 20 30 50 L’ o 9 (o
2 |sanborn 15 12 27 50 11
3 |Quantum Spatial i85 25 40 Ll __7) g).:l

Evaluator's
_..Signaty

Dept.

_Evaluator's

Signatures .. Evaluator Printed Name ,’Imﬂ
Evaluator's i : B
_Signatures :Evaluator Printed Name . Title .. ...Dept.

Evaluator's
_ Signatures

i Evaluator Printed Name

Evaluator's
Signatures

A_Ev uator Printed Narqir__

ol o

Evaluator's
Signatures

;Evalpatovr‘Printed Name :_Tit_leA o .. Dept.



EVALUATION REPORT FORM
PURCHASING DEPARTMENT - BOONE COUNTY - MISSOUR!

REQUEST FOR PAQ: #48-16NOV18 Aerial Photogrammetry
Liz Palazzolo, CPPO, C.P.M., Senior Buyer

2L b

For Purchasing Use Only

TOTAL
METHOD OF EXPERIENCE &
NAME OF OFFEROR |  PERFORMANCE RELIABILITY SUBJECTIVE C‘("SSDTPZS"::;S (L‘:I’:;::(’)?nz:)
{20 Points} {30 points) (50 points)
3
1 |Surdex 20 30 50 % 9 (%)
2 |Sanborn 15 12 27 50 ’7 ‘7
3 [Quantum Spatial 15 25 40 L/Z ?3

We hereby attest that the subjective points assigned lo each offeror above were scored pursuant (o the established evaluation criteria and
represent our best judgement of the subjective areas of the offerors’ proposals. We have attached a brief narrative which highiights some, but
not riecessarily all, of the reasons for our evaluation of the proposals as indicated by the scores above  Our conunents represent our opinions

he position of the Purchasing Department of Boone County, Missouri, or any other party.

- Aathas Hetox GIs_rMphech BooNE CopmTy
Evaluator’s
Signatures Evaluator Printed Name Title Dept.
Evaluator's
Signatures Evaluator Printed Name Titte Dept.
Evaluator's
Signatures Evaluator Printed Name Title Dept.
Evaluator's
Signatures Evaluator Printed Name Title Dept.
Evaluator's
Signatures Evaluator Printed Name Title Dept.
Evaluator's
Signatures Evaiuator Printed Name Title Dept.

Evalugtion §uoding Form



EVALUATION REPORT FORM
PURCHASING DEPARTMENT - BOONE COUNTY - MISSQURI

REQUEST FOR PAQ: #48-16NOV18 Aerial Photogrammetry
Liz Palazzole, CFPO, C.P.M,, Seniar Buyer

For Purchasing Use Only

TOTAL
METHOD OF EXPERIENCE &

NAME OF OFFEROR |  PERFORMANCE RELIABILITY S”:;F;,:S'VE c?sso'rp:ﬂ:)rs (La:’:t:g'ft:)

s i {e]}

{20 Points} (30 points) (50 points)

Surdex 20 30 50 L/ b ?{a
Sanborn 15 12 27 50 7 1
Quantum Spatial 15 25 40 q ‘2 2\?

We herety altest that the subjective poinis assigned to each offeror ahove were scored pursuant to the established evaluation criteria and
represent our best judgement of the subjective areas of the offerors’ proposats. We have attached a brief narrative which highlights some, but
not necessarily all, of the reasons for our evaluation of the proposals as indicated by the scores above. Our comments represent our opinions

onfy and do not represent the position of the Purchasing Department of Boone County, Missoun, or any other party.

Borere Do M L Davrin  Gladback Pscesser Chor ton Cou-"“i')/
Evaluator's
Signatures Evaluator Printed Name Title Dept
Evaluator’s
Signatures Evalustor Printed Name Title Dept.
Evaluator's
Signatures Evaijuator Printed Name Title Dept.
Evaluator's
Signatures Evaluator Printed Name Title Dept.
Evaluator's
Signatures Evaluator Printed Name Title Dept.
Evaluator's
Signatures Evaluator Printed Name Titte Dept.

Evaluaticn Scoring Fam

ol b




EVALUATION REPORT FORM
PURCHASING DEPARTMENT - BOONE COUNTY - MiSSOUR/

REQUEST FOR PAQ: #48-16NOV18 Aerial Photogrammetry
Liz Pajazzolo, CPPO, C.R.M., Semar Buyer

For Purchasing Use Only

TOTAL
METHOD OF EXPERIENCE &
NAME OF OFFEROR |  PERFORMANCE RELIABILITY SU::,F:]:I;VE CO;)T P?‘:‘TS TOTAL POINTS
(20 Points) (30 points) (50 points) (50 points) {Max 100 points)

Surdex 20 30 50 4(5 C]\ ap’

Sanborn 15 12 27 .S/L) /)/)

Quantum Spatial 15 25 40 L'{ 3 Y.g

We hereby attest that the subjective points assigned to each offerar above were scored pursuant to the established evaluation criteria and
represent our best judgement of the subjective areas of the offsrors’ proposals. We have altached a brief narrative which highlights some, but
not necessarily all, of the reasons for our evaiuation of the propasals as indicated by the scores above. Our comments represent our opinions
only and do not repres_e_r{r the position cf the Purcr\asing Department of Boone Coznty. Missour, or any other party.

A YVC“( " f&\ux\ »@\\»\{ W\GCL«JVC' 16 (tane A

Evaluator’s
Signatures Evaluator Printed Name Title Dept,
Evaluator's
Signatures Evaluator Printed Name Title Dept.

Evaluator's

Signatures Evaluator Printed Name Titie Dept.
Evaluator's
Signatures Evaluator Printed Name Title Dept.
Evaluator's
Signatures Evaluator Printed Name Title Dept.
Evaluator's
Signatures Evaluator Printed Name Title Dept.

Evabmunn Searing Fomm
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PURCHASE AGREEMENT
FOR
PHOTOGRAMMETRIC PRODUCTS & SERVICES

THIS AGREEMENT dated the jjjb day OUCU’ My 2019 is madc between Boone County,
Missouri, a political subdivision of the State of Missouri through the B@bﬁe County Commission, herein “County™ and
Surdex Corporation, herein “Vendor.”

IN CONSIDERATION of the parties performance of the respective obligations contained herein, the parties agree
as follows:

1. Contract Documenty - This agreement shall consist of this Purchase Agreement for Photogrammetric Products
& Services, Project Assessment Quotation (PAQ) Request number 48-16NOV18, State of Missouri Contract
CS170285002 as amended, the Vendor's proposal response dated November 15, 2018, clarification dated November 19,
2018, the Round #2 to PAQ Request #48-16NOV 18 response dated December 14, 2018, and e-mail clarification dated
11/19/2018 and 12/11/2018 as executed and sent by Tim Donze on behalf of the Vendor. All such documents shall
constitute the contract documents which are incorporated herein by reference. Service or product data, specification and
literature submitted with the proposal response may be permanently maintained in the County Purchasing Office contract
file for this proposal if not attached. In the event of conflict between any of the foregoing documents this Purchase
Agreement, Project Assessment Quotation (PAQ) Request numbcer 48-16NOV 18, and the State of Missouri Contract
CS 170285002 as amended, prevail and control over the Vendor’s proposal response.

2. Purchase — Part One, Scenario Four Orthophotography 6™ Resolution for the following named counties: Boone
County, Chariton County, Howard County, and Moniteau County shall be awarded for a total project area of 2,349 square
miles. Included in the award is 4.8 squarc miles of 3” Resolution Orthophotography for the University of Missouri. The
per square mile pricing presented in Part One, Option Two is also awarded. Also included in the award is Part Two,
Option 1, 0.7M County LIDAR - bare earth and hydro flatten to USGS specification for Boone County that includes the
University of Missouri campus.

Pursuant to paragraph 1.3 of PAQ Request 48-16NOV 18, each participating entity will be making its individual award.
Each entity shall write its own separate agreement with Surdex Corporation based on pricing submitted to PAQ Request #
48-16NOV 18 and including Round #2. Surdex Corporation shall invoice each entity scparately; each entity shall be
responsible for paying Surdex Corporation directly.

This is the Boone County award which shall be priced as follows:

o ltem 4.2.5: $70.00 per square mile, firm and fixed applied to a total flight area for Boone County of 691 miiles;

s Total firm and fixed price for Orthophotography for Boone County: $48,370.00 which shall include Color-IR (item
4.2.4.4) and Ground Control (item 4.2.4.5) at no additional charge;

s ltem 4.2.4.6 for digital file format MrSID photomosaic: $500.00 per mosaic after the first mosaic which is
provided free of charge;

s Jtem 4.2.6 for LiDAR at $120,0060.00, firm and fixed.

3. Delivery — Vendor agrees to deliver products and/or services no later than six (6) months after imagery
collection and as otherwise specified in the Vendor’s response (scc Boone Co. 2019 Project Schedule). Delivery shall be
to the Boone County GIS Department, Attn: Nathan Mattox, 801 . Walnut, Rm. 220, Columbia, MO 65201.

4. Billing and Payment - All billing for Boone County shall be invoiced to the Boone County GIS Department
and billings may only include the prices listed in the vendor’s proposal response. No additional fees for labor or taxes
shall be included as additional charges in excess of the charges in the Vendor's proposal response to the specifications.
The County agrees to pay all invoices within thirty days of receipt. In the event of a billing dispute, the County reserves
the right to withhold payment on the disputed amount; in the event the billing dispute is resolved in favor of the Vendor,
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the County agrees to pay interest at a rate of 9% per annum on disputed amounts withheld commencing from the last date
that payment was due.

S. Binding Effect - This agreement shall be binding upon the parties hercto and their successors and assigns for so
Jong as this agreement remains in full force and effect.

6. Entire Agreement - This agreement constitutes the entire agreement between the parties and supersedes any
prior negotiations, written or verbal, and any other bid or bid specification or contractual agreement. This agreement may
only be amended by a signed writing executed with the same formality as this agreement.

7. Termination - This agreement may be terminated by the County upon thirty days advance written notice for any
of the following reasons or under any of the following circumstances:

a. County may terminate this agrecement due to material breach of any term or
condition of this agreement, or

b. County may terminate this agreement if in the opinion of the Boone County
Commission if delivery of products are delayed or products delivered are not
in conformity with bidding specifications or variances authorized by County, or

¢. If appropriations are not made available and budgeted for any calendar year.

IN WITNESS WHEREOQF the parties through their duly authorized representatives have executed this agreement on the
day and year first above written.

SURDEX CORPORATION BOONE COUNTY, MISSOURI
DocuSigned by:
bw (, H'omnm by: Boone County Commission
e A GEBAFZIEBT 428, ., ~DoruSignud by: ’
title President Qiﬂf’f g AR

DaniglKesdebueibls Presiding Commissioner

APPROVED AS TO FORM: ATTEST:

DocuSigned by: DocuSigned by:
fon Swert ] Brisns |, [pwnsn by MT
austsleaunsclor impmasdesrhsennon, County Clerk

In accordance with RSMo 50.660, | hereby cortify that a sufficient unencumbered appropriation balance exists and is
available to satisfy the obligation(s) arising from this contract, (Note: Certification of this contract is not required if the
terms of this contract do not create a measurable county obligation at this time.)

DocuSigned by: . 2 - .  , ‘ A
S fidefod, by Carg Ginur 11/200s i

LBt Denes0. Date Appropriation Account
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STANDARD CONTRACT TERMS AND CONDITIONS - BOONE COUNTY, MISSOURI

Contractor shall comply with all applicable federal, state, and local laws and failure to do so, in
County's solc discretion, shall give County the right to terminate this Contract.

Prices shall include all charges for packing, delivery, installation, etc., (unlcss otherwise specificd)
to the Boone County Department.

The Boone County Commission has the right to accept or reject any part or parts of all bids, to
waive technicalities, and to accept the offer the County Commission considers the most
advantageous to the County. Boone County reserves the right to award this bid on an item-by-item
basis, or an “all or none” basis, whichever is in the best interest of the County. The Purchasing
Director reserves the right, when only one bid has been received by the bid closing date, to dclay
the opening of bids to another date and time in order to revise specifications and/or establish further
competition for the commodity or service required. The one (1) bid received will be retained
unopencd until the new Closing date, or at request of bidder, returned unopened for re-submittal at
the new date and time of bid closing.

When products or materials of any particular producer or manufacturer are mentioned in our
contracts, such products or materials are intended to be descriptive of type or quality and not
restricted to those mentioned.

Do not include Federal Excise Tax or Sales and Use Taxes in billing, as law exempts the County
from them.

The delivery datc shall be stated in definite terms.

The County Commission reserves the right to cancel all or any part of orders if delivery is not made
or work is not started as guaranteed. In case of delay, the Contractor must notify the Purchasing
Department.

In case of default by the Contractor, the County of Boone will procure the articles or services from
other sources and hold the Contractor responsible for any excess cost occasioned thereby.,

Failure to deliver as guaranteed may disqualify Contractor from futurc bidding.
Prices must be as stated in units of quantity specified, and must be firm.

The County of Boone, Missouri expressly denies responsibility for, or ownership of any item
purchased until same is delivered to the County and is accepted by the County.

The County reserves the right to award to onc or multiple respondents. The County also reserves
the right to not award any item or group of items if the services can be obtained from a state or
other governmental entities contract under more favorable terms. The resulting contract will be
considered “Non-Exclusive™. The County reserves the right to purchase advertising from other
vendors.

The County, from time to time, uses federal grant funds for the procurement of goods and services.
Accordingly, the provider of goods and/or services shall comply with federal laws, rules and
regulations applicable to the funds used by the County for said procurement, and contract clauses
required by the federal government in such circumstances are incorporated herein by reference.
These clauses can generally be found in the Federal Transit Administration’s Best Practices
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17.

Procurement Manual — Appendix A, Any questions regarding the applicability of federal clauses to
a particular bid should be directed to the Purchasing Department prior to bid opening.

In the event of a discrepancy between a unit price and an extended line item price, the unit price
shall govern.

Should an audit of Coatractor’s invoices during the term of the Agreement, and any renewals
thereof, indicate that the County has remitted payment on invoices that constitute an over-charging
to the County above the pricing terms agreed to herein, the Contractor shall issue a refund check to
the County for any over-charges within 30-days of being notified of the same.

For all titled vehicles and equipment the dealer must use the actual delivery date to the
County on all transfer documents including the Certificate of Origin (COQ,) Manufacturer’s
Statement of Origin {MSQ,) Bill of Sale (BOS,) and Application for Title.

Equipment and serial and model numbers - The contractor is strongly encouraged to include
equipment serial and modcl numbers for all amounts invoiced to the County. If equipment scrial
and model numbcrs are not provided on the face of the invoice, such information may be required
by the County before issuing payment.
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SCENARIO FOUR PRICING - FOR BOONE COUNTY, THE UNIVERSITY OF MISSOURI, HOWARD COUNTY, COOPER
COUNTY, CHARITON COUNTY, AND MONITEAU COUNTY— 6" RESOLUTION IN ALL COUNTIES AND 3” RESOLUTION,
[FOR THE UNIVERSITY OF MISSOURI AREA IN BOONE COUNTY,

Item 4.2.4 — Oﬂhophofugraphy {See Attachment 4)

Onption One: Orthophote Repional Flight — Total Mileage — Price to Total Mileage Shown

42.4.1a Cost for 4.8 sqmi - 3" Color Orthophotography 5 6,000.00
4.2.4.2a. Cost for 2,349 sqmi - 6” Color Orthophotography $164,430.00
4,2.4.3a. Total $170,430.00

4244, Color-IR: Included
4.2.4.5. Ground control targets: included

4.2.4.6. Optional digital file format MrSID photomosaic: The first mosaic is {ree, then for each additional mosaic the price is
$500.60/each.

4.2.8  Orthophotography Pricing - Continued

OPTION 2 —Per Squarc Mile Matrix - Alternate to Total Mileage Pricing — Price per each square mile for the indicated
mileage at the indicated vesolntion
Item Flight
Number Range: Resolution
Total
Square
Miles 6"
4.2.5.1 30 to 100 $150.00 per sq mile
4252 101 10 800 $100.00 per sq mile
4.2.5.3 801 1o 2000 1 380.00 per sq mile
4.2.5.4 2601 to $§70.00 per square
4000 mile
4.2.5.5 $70.00 per square
4001+ mile
PART TWO — LiDAR PRODUCT

Item 4.2.6 ~LIDAR

4.2.6.1, OPTION 1 — Classifyving Bare-Earth LiDAR: County-wide Flight and Processing {See Attachment 5)
4.2.6.1a. Cost for 690 sgmi- 0.7m County LiDAR
(bare earth and hydro flatten to USGS spec) £120,000.00
4.2.6.1b. Other Additional Costs N/A
4,2.6.1c. Total .7m County LIDAR  $120,000.00

Document End
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Round #2 to PAQ Request #48-16NOV'18
Photogrammetric Mapping Products and Services

Boone County Purchasing

613 E. Ash Street, Room 109
Columbia, MO 65201

Liz Palazzolo, Senior Buver

Phone: {573} 886-4392 - Fax: (573) 886-4390
Email: Ipalazzolofgibneneconntvinn.org

BOONE COUNTY, MISSOURI
Round #2 to PAQ Request #48-16NOV 18 for Photogrammetric Mapping Products and Services

Round #.1 - /sswed December 12, 2018

1) ADD the attached PAQ Request 48-16NOV 18 -Round #2 Pricing Pages for the Orthophotography
Product.

This is issued in accordance with the Request for Project Quote Assessment #48-16NQV 18 paragraph 1.4 and is
hereby imcorporated into and made a part of the vendors PAQ Response. The vendor shall indicate

acknowledgement by signing below: @)
By: @

aiazm!o, Sefdor Buyer
Boone County Purchasing

The vendor has examined Round #2 to Request for PAQ #48-16NOV 18- Photogrammetric Mapping
Products and Services, rcceipt of which is hereby acknowledged:

Company Name:  Surdex Cotporation

Address: 520 Spuit of St. Louis Bivd. Chesterfield, MO 63005

Phone Number: 636-368-4400 Fax Number: _636-368-4401

E-miail;  TimD@surdex.com

Authorized Representative Signature:%é%ﬂmc: 12/14/2018

Authorized Representative Printed Name: Ronald C. Hoffmann

Request for PAQ #48-16NOV I8 12/12/18
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PAQ Request 48-16NOVI8 ~ Round#2 Pricing Pages 12712718

SCENARIO FOUR PRICING - FOR BOONE COUNTY, THE UNIVERSITY OF MISSOURI, HOWARD
COUNTY, COOPER COUNTY, CHARITON COUNTY, AND MONITEAU COUNTY - 6” RESOLUTION,
UN ALL COUNTIES AND 3” RESOLUTION FOR THE UNIVERSITY OF MISSOURI AREA IN BOONE|
COUNTH

Item 4.2.4 ~ Orthophotography (See Attachment 4)
Optien One: Orthophoto Regional Flight — Total Mileage — Price to Total Mileage Shown

424.1a Cost for 4.8 sqmi - 3” Color Orthophotography $ 6000
4.2.4.2a. Cost for 3,142 sqmi - 6” Color Orthophotography $ 219,000
4.2.4.3a. Total $_225000

If the vendor’s projected flight area for the total contiguous area is different than the above, please
indicate what the total area flight area is:___3,033

If the vendor’s pricing changes as a result of pricing to actual flight area projections made by the vendor,
then re-submit pricing above only as based on the vendor’s flight area projections:

4.2.4.1b. Cost for 4.8 sqmi - 3” Color Orthophotography $ 6,000
4.2.4.2b. Cost for 3,033 sqmi (Vendor to identify) - 6” Color Orthophotography

$ 213,500
4.2.4.3b. Total $_219.500
4244 Color-IR (Identify Cost Below Per PAQ Participant Or Check Here

if Cost Identified Below is the Same for All Participants: _x ):
Color IR - Cost is included in the ortho pricing above.

4.2.4.5. Ground control targets (Identify Cost Below Per PAQ Participant Qr Check Here
if Cost Identified Below is the Same for All Participants: X):

Ground control costis included in the ortho pricing above.

4.2.4.6. Optional digital file format Mr81D photomosaic
(Identify Cost Below Per PAQ Participant Or Check Here if Cost Identified Below is the

Same for All Participants: _X )

The first Mosaic is free, then for each additional mosaic $500 per.

4,2.4.7, Other Costs (Identify Cost Below Per PAQ Participant Qr Check Here
if Cost Identified Below is the Same for All Participants: _X__ )=

Not applicable.
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PAQ Request 48-16NOV18 — Round#2 Pricing Pages 12/12/18

4.2.5 Orthophotography Pricing - Continued

OPTION 2 —Per Square Mile Matrix - Altcrnate to Total Mileage Pricing - Price per each square mile
for the indicated mileage at the indicated resolution

L.
Item Flight
Number | Range: Resolution
Total
Square
Miles 6"
4.2.5.1 30 to 100
$150
42.5.2 101 to 800
$100
4.2.5.3 801 to
2000 $80
4254 2001 to
4000 370
4255 4001+
$70

4.2.5.6 Other costs associated with per mile pricing that will be charged:

N/A

Donenment End
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Liz Palazzolo

From: Tim Donze <timd@surdex.com>

Sent: Friday, December 14, 2018 2:55 PM

To: Liz Palazzolo

Subject: RE: Request from Boone County - Aerial Photogrammetry - Round #2 PAQ Request
48-16NOV18 ,

Attachments: Round #2 PAQ Request 48-16NOV18_Surdex.pdt

Liz,

Attached is our reply to your recent request.

As reference here is how we calculated the revised number of square miles:

Sq Miles

Boone 691
Howard 472
Cooper 569
Moniteau 419
Chariton 767
County Total 2918

Boone Electric 135
Total 3053

Tim Donze
Cell: (314) 422-7616
TimD@surdex.com

HELP US PREVENT PAYMENT FRAUD ~ Surdex will adhere to the original payment processing method inour contract. Surdex will not contact you
to change payment processing methods. Surdex requests all questions or concerns be directed to Surdex Corporation, Accounting.

From: Liz Palazzolo <LPalazzolo@boonecountymo.org>

Sent: Wednesday, December 12, 2018 10:13 AM

To: Tim Donze <timd@surdex.com>

Subject: RE: Request from Boone County - Aerial Photogrammetry - Round #2 PAQ Request 48-16NOV18

Thank you

Liz Palazzolo

Senior Buyer

Boone County Purchasing
Phone: $73-885-4352

Fax: 573-886-4380

613 E. Ash, Room 109
Columbia, MO 65201

From: Tim Donze <timd@surdex.com>
Sent: Wednesday, December 12, 20138 10:01 AM




DocuSign Envelope 1D: 669B97CC-8F30-4D09-AEEB-OF452ABICAC3

To: Liz Palazzolo <LPalazzolo@bognecountymao.org>
Subject: RE: Request from Boone County - Aerial Photogrammetry - Round #2 PAQ Request 48-16NOV18

Thank you Liz. We should be able to return this within your timeframe, noon on the 18™,

Tim Donze
Celi: {314) 422-7616
TimD@susdex.com

HELP US PREVENT PAYMENT FRAUD ~ Surdex will adhere to the original payment processing method in our contract. Surdex will not contact you
to change payment processing methods. Surdex requests all questions or concerns be directed to Surdex Corporation, Accounting.

From: Liz Palazzolo <LPalazzolo@boonecountymo.org>

Sent: Wednesday, December 12, 2018 9:56 AM

To: Tim Donze <timd@surdex.com>

Subject: Request from Boone County - Aerial Photogrammetry - Round #2 PAQ Request 48-16N0OV138
Importance: High

Good morning: Boone County is requesting a second round of pricing for the orthography product with the provision
that it has been settled that a 3”/6" resolution is wanted. 've attached additional pricing pages for your submission
assuming a contiguous flight area that includes the Counties of Boone, Howard, Cooper, Chariton and Moniteau, as well
as the University of Missouri.

As a matter of clarification, the County is interested in knowing if your pricing is based on what your company foresees
as the total flight area to complete the project assuming all Counties participate, versus the square mileage that was
published in the PAQ Request. Related, did the mileage represented in the State of Missouri’s RFP (Attachment 2 of
RFPS30034901700285) for Boone, Cooper, Chariton, Moniteau and Howard Counties impact any of your pricing
assumptions in your PAQ Response?

The attached additional pricing pages attempt to help resolve the above questions. Please sign the cover page and
return it with the requested additional pricing, and feel free to provide whatever additional detail/information may aid
us in the evaluation of your PAQ Response.

The Round #2 response is due by Noon on 12/18/19 — please confirm that this time works for you because | realize that
we are working in the holiday season, and schedules are busy. Thank you and let me know if you have any questions.

Liz Palazzolo

Senior Buyer

Boone County Purchasing
Phone: 573-886-4392

Fax: 573-886-4390

613 E. Ash, Room 109
Columbia, MO 65201
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Liz Palazzolo
P VAT

from: Tim Donze <timd@surdex.com>

Sent: Tuesday, December 11, 2018 2:46 PM

To: Liz Palazzolo

Subject: RE: Question - Request for PAQ #48-16NOV8 Boone County et al. for Aerial
Photogrammetry Services

Liz,

Thanks for the note.

We appreciate your inquiry about financing for one or two of your partners. We are willing to attempt to negotiate
something mutually agreeable. That said, we do not know the options on the scopes of work to be selected and the
final amount that we would be financing.

| thought V'd start with explaining our typical payment schedule, then an option for consideration.
Typical Surdex timeline and billing cycle for an orthoimagery project

Acquiring the new imagery is a significant portion of our project cost, so we usually invoice 60% of the project cost after
acquisition. Acquisition is usually in March to earty April, so the invoice for 60% is usually sent by the end of April or so.

Upon delivery of the imagery, Surdex will invoice 30% with the client keeping a 10% retaining until they give final
acceptance of the data. On a multi-county project like this I'd estimate the data to be delivery around September 1%
with final acceptance and final payment in October or s0.

Surdex is willing to offer an extended payment schedule to help bridge into the funding of a new fiscal year
Surdex can reduce the first invoice to 50% of the project which will be invoiced after acquisition is complete, around the
end of April.

Surdex can offer to hold off invoicing the other 50% of the project cost untii after the first of the year or as late as April
first of 2020.

Note: This is a good faith offer in hopes of easing the fiscal burden for some of your partners. If there are unique
circumstances that we are not aware of, we have an open mind and are willing to discuss further.

Something to consider
The aerial imagery firm that often offers 3 year financing is not selling an apples to apples product as ours and they also
are not working under the same business mode{ as Surdex.

The firm offering the 3 year financing package is selling a licensed set of data and their agreement is for 3 years. The
firm is reusing the data for a separate line of business which provides a second revenue stream. The counties are
actually helping them fund the imagery acquisition for their secondary line of business as much as the firm is helping the
county with financing.

Surdex is producing this data for Boone County and their partners custom for thern and it is 100% your data when we
are complete. We do not resell your data or have additional revenue streams from it.

Tim Donze
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Cell: (314) 422-7616
TimD@surdex.com

HELP US PREVENT PAYMENT FRAUD ~ Surdex will adhere to the original payment processing method in our contract. Surdex will not contact you
to change payment processing methods. Surdex requests alt questions or concerns be directed to Surdex Corporation, Accounting.

From: Liz Palazzolo <LPalazzolo@boonecountymo.org>

Sent: Tuesday, December 11, 2018 12:18 PM

To: Tim Donze <timd@surdex.com>

Subject: Question - Request for PAQ #48-16N0OV8 Boone County et al. for Aerial Photogrammetry Services

Good afternoon: if any of the participants were to request the aghility to finance their portion of the work your company
does, is financing payment over two fiscal years (24 months} without interest possible for that entity? One, perhaps two
participants have expressed an interest in a no-interest financing option for their portion of flight/work-product costs.

Would financing over 36-months be possible, again no interest?

Please elaborate and explain how this would work if financing is an option. Thank you

Liz Palazzolo

Senior Buyer

Boone County Purchasing
Phone: $73-886-4392

Fax: 573-886-4390

613 E. Ash, Room 109
Columbia, MO 65201
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Liz Palazzolo

From: Tim Donze <timd®@surdex.com>

Sent: Monday, November 19, 2018 419 PM

To: Liz Palazzolo

Ce: Lorie Thomas; Nathan Mattox

Subject: RE: Request for Clarification - Request for PAQ Aerial Photogrammetric Mapping
Products and Services

Attachments: Surdex_Proposal_48-16NOV18_(S170285001-004_PAQ Request edit page 13.pdf

Liz,

Actually we did find one other typo that we should correct for accuracy,

This page edits page 13,

The correction is: 4.2.6.c. Total 10PPM MU LIiDAR
From the previous version of: 4.2.6.c. Total .10PPM

Tim Donze
Cell: (314} 422-7616

TimD@surdex.com

HELP US PREVENT PAYMENT FRAUD — Surdex will adhere to the original payment processing methed in our contract. Surdex will not contact you
to change payment processing methods. Surdex requests all questions or concerns be directed to Surdex Corporation, Accounting.

From: Liz Palazzolo <LPalazzolo@boonecountymo.org>

Sent: Monday, November 19, 2018 3:33 PM

To: Tim Donze <timd@surdex.com>

Cc: Lorie Thomas <loriet@surdex.com>; Nathan Mattox <NMattox@boonecountymo.org>

Subject: RE: Request for Clarification - Request for PAQ Aerial Photogrammetric Mapping Products and Services

Thanks —~ 1 did a quick check on the other scenarios and 1 believe this was the only change made comparing your
response to the PAQ request. Please let me know otherwise.

Liz Palazzolo

Senior Buyer

Boone County Purchasing
Phone: 573-886-4392

Fax: 573-B86-43%90

613 €, Ash, Room 109
Columbia, MO 65201

From: Tim Donze <timd@surdex.com>

Sent: Monday, November 19, 2018 3:23 PM

To: Liz Palazzolo <LPalazzolo@boonecountymo.org>

Cc: Lorie Thomas <loriet@surdex.com>; Nathan Mattox <NMatiox@hoonecountymo.org>

Subject: RE: Request for Clarification - Request for PAQ Aerial Photogrammetric Mapping Products and Services
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Liz,
Thank you for the note. Yes, we have a typo on 4.2.3.3, Thank you for catching this and the opportunity to correct it
Our typo is in the description of the resolution. The correction changes 8" to 12”7 resolution for that scenario. This
correction now matches your PAQ language.
Surdex has corrected the itemn 4.2.3.3 in the following attachment. The correction is made to this item and it should
read:

» item 4.2.3.3 (Part One, Scenario Three for the “Cost for 2,334 sq mi — 12" Color Orthography” which is quoted at

$63,000.00).

if this does not fully clarify things, let me know.

Tim Donze
Cell: {314} 422-7616
TimDaysurdex.com

HELP US PREVENT PAYMENT FRAUD ~ Surdex will adhere 1o the original payment processing method in our contract. Surdex will not contact you
10 change payment processing methods. Surdex requests all questions or concerns be directed to Surdex Corporation, Accounting.

From: Liz Palazzolo <LPalazzolo@boonecountymo.crg>

Sent: Monday, November 19, 2018 1;19 PM

To: Tim Donze <timd @@ surdex.com>

Ce: Lorie Thomas <loriet@surdex.com>; Nathan Mattox <NMattox@boonecountymo.org>

Subject: Request for Clarification - Request for PAQ Aerial Photogrammetric Mapping Products and Services
Importance: High

Good afternoon: Thank you for responding to Request #48-16NOV 18 for the Project Assessment Quotation for Boone
County et al.

Please clarify the price foritem 4.2.2.3 {Part One, Scenario Two pricing for the “Cost for 2,334 sqmi — 9” Color
Orthography” which is quoted as $126,000.00) and item 4.2.3.3 {Part One, Scenario Three for the “Cost for 2,334 sqmi—
9” Color Orthography” which is quoted at $63,000.00). it would appear that the two should be the same price since the
service is the same, but in the interests of clarity, the County is requesting that Surdex address the two prices as a
matter of clarification. if there is a need to correct the quotation for either line item, please indicate which price is the
correct/intended price. Also, if indicating the correct price impacts any other related "totals” pricing, please indicate the
correct total price.

Please let me know if this request is not clear. Thank you

Liz Palazzolo

Senior Buyer

Boone County Purchasing
Phone: 573-886-4392

Fax: 573-886-4390

613 £. Ash, Room 109
Columbia, MO 65201
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4.2.6.2b.
4.2.6.2¢.

4.2.6.3.

4.2.6.3a.

4.2.6.3b.
4.2.6.3¢.

4.2.6.4.

4.2.6.4a.

4.2.6.4b.
4,.2.6.4c.

4.2.7.

4.2.7.1.
42.7.2.
4.2.7.3.

PROPOSAL
48-16NOV18 PAQ | €5170285001-004 CONTRACTS
Photogrammetric Mapping Products & Services

OPTION 2 — Classifying Bare-Earth LiDAR: University of Missouri (See
Attachment 6) ’

Cost for 4.8 sqmi ~ 0.7m LiDAR over campus
(Point Cloud (all points returned), barc earth and hydro

Other cost associated with topographics and planimetrics that will be charged:

Item 4.2.7.1. is based on LIDAR bceing part of the {inal scope of work.

flatten to USGS spec) $ 12,000
Other Additional Cost 5 0
Total .7m MU LiDAR 3 12,000
OPTION 3 — Classifying Bare-Earth LIiDAR: University of Missouri {Sec
Attachment 7)
Cost for 4.8 sqmi — 4PPM QL2 LIDAR over campus
{Point Cloud (all points returned), bare carth and hydro ’
flatten to USGS spec) b 13,500
Other Additional Cost i) 0
Total 4PPM - QL2 MU LiDAR $ 13,500
OPTION 4 - Classifying Bare-Earth LiDAR: University of Missouri (See
Attachment 8)
Cost for 4.8 sqmi — 10PPM QL1 LiDAR over campus
{(Point Cloud {all points returncd), barc earth and hydro
flatten to USGS spec) 3 15,000
Other Additional Cost $ 0
Total 10PPM MU LIDAR $ 15,000
PART THREE —~ TOPOGRAPHICS AND PLANIMETRICS
TOPOGRAPHIC AND PLANIMETRICS (Sece Attachment 9)
Cost for 4.8 sqmi Campus New 2” Contours (Attachment 8) $ 2,500
Cost for 4.8 sqmi Rooflinc Elcvations for MU Campus $ 4,000

Pace | 13
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Liz Palazzolo

From: Tim Donze <timd@surdex.com>

Sent: Monday, November 19, 2018 3:23 PM

To: Liz Palazzolo

Cc: Lorie Thomas; Nathan Mattox

Subject: RE: Request for Clarification - Request for PAQ Aerial Photogrammetric Mapping
Preducts and Services

Attachments: Surdex_Proposal_48-16NOV18_CS1AQ Request_Page_10_Revision.pdf

Liz,

Thank you for the note. Yes, we have a typo on 4.2.3.3. Thank you for catching this and the opportunity to correct it.

Qur type is in the description of the resolution. The correction changes 9” to 12" resclution for that scenario. This
correction now matches your PAQ language.

Surdex has corrected the item 4.2.3.3 in the following attachment, The correction is made to this item and it should
read:

s item 4.2.3.3 {Part One, Scenario Three for the “Cost for 2,334 sq mi— 12" Color Orthography” which is guoted at
$63,000.00).

If this does not fully clarify things, let me know.

Tim Donze
Cell: {318) 422-7616
TimD@surdex.com

HELP US PREVENT PAYMENT FRAUD ~ Surdex will adhere to the original payment processing method in our contract. Surdex will not contact you
to change payment processing methods. Surdex requests all questions or concerns be directed to Surdex Corporation, Accounting.

From: Liz Palazzolo <L Palazzolo@boonecountymo.org>

Sent: Monday, November 19, 2018 1:19 PM

To: Tim Donze <timd@surdex.com>

Cc: Lorie Thomas <loriet@surdex.com>; Nathan Mattox <NMattox@boonecountymo.arg>

Subject: Request for Clarification - Request for PAQ Aerial Photogrammetric Mapping Products and Services
Importance: High

Good afternoon: Thank you for responding to Request #48-16N0OV13 for the Project Assessment Quotation for Boone
County et al.

Please clarify the price for item 4.2.2.3 (Part One, Scenario Two pricing for the “Cost for 2,334 sqmi —9” Color
Orthography” which is guoted as $126,000.00) and item 4.2.3.3 {Part One, Scenario Three for the "Cost for 2,334 sgmi -
9” Color Orthography” which is quoted at $63,000.00). It would appear that the two should be the same price since the
service is the same, but in the interests of clarity, the County is requesting that Surdex address the two prices as a
matter of clarification. If there is a need to correct the quotation for either line item, please indicate which price is the
correct/intended price. Also, if indicating the correct price impacts any other related “totals” pricing, please indicate the
correct total price.
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Please let me know if this request is not clear. Thankyou

Liz Palazzolo
Senior Buyer

Boone County Purchasing
fhone; 573-886-4392

Fax: 573-886-4380

613 E, Ash, Room 109
Columbia, MD 65201
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PROPOSAL

S 48-16NOVI8 PAQ | €5170285001-004 CONTRACTS
Torromarion Photogrammelric Mapping Products & Services
4228 Other Cost (Identify Cost Below Per PAQ Participant Or Check Here if
Cost Identified Below is the Same for All Pacticipants: X )
Not applicable.

SCENARIQ THREE PRICING - FOR BOONE COUNTY, THE UNIVERSITY OF
MISSOURI, HOWARD COUNTY AND COOPER COUNTY -|LOW RESOLUTION

Item 4.2.3 - Orthophotography (See Attachment 3)
Option One: Orthophoto Regional Flight - Total Mileage

Cost Identified Below is the Same for All Participants: X )

Not applicable.

4.2.3.1. Cost for 4.8 sqmi - 3” Color Orthophotography 3
4.2.3.2a Cost for 808 sqmi - 6" Color Orthophotography b 68,500
Or
4.2.3.2b. Cost for 943 sqmi - 6" Color Orthophotography -
Additional area is contiguous to Boone County $ 80,000
4.2.3.3. Cost for 2,334 sqmi — 12” Color Orthophotography $ 63,000
4.2.3.4a Total b 137,500
4.2.3.4b. Total with additional area 3 149,000
4.2.3.5. Color-1R (Identify Cost Below Per PAQ Participant Or Check Here if
Cost Identified Below is the Same for All Participants: X }
Color-IR cost is included in the ortho pricing above,
4.2.3.6. Fround controf targets (Identify Cost Below Por PAQ Participant Or Check Here if
Cost Identified Below is the Same for All Participants: X )
Ground Control cost is included in the ortho pricing above.
4.2.3.7. Optional digitat file formats MrSID photomosaic
{Identify Cost Below Per PAQ Participant Or Check Here if
Cost Identified Below is the Same for All Participants: X )
The first Mosaic is free, then for cach additional mosaic $500 per.
4.2.3.8. Other Cost (Identify Cost Below Per PAQ Participant Or Check Here if

Pace | 10
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Liz Palazzolo

L BRI NI - -

From: Liz Palazzolo

Sent: Monday, November 19, 2018 1:19 PM

To: Tim Donze

Ce: "Lorie Thomas’; Nathan Mattox

Subject: Request for Clarification - Request for PAQ Aerial Photogrammetric Mapping Products

and Services

Importance: High
Tracking: Recipient Delivery
Tim Donze
‘Lorie Thomas'
Nathan Mattox Delivered: 11/19/2018 1:19 PM

Good afternoon: Thank you for responding to Request #48-16NOV18 for the Project Assessment Quotation for Boone
County et al.

Please clarify the price for item 4.2.2.3 {Part One, Scenario Two pricing for the “Cost for 2,334 sqmi ~ 9” Color
Orthography” which is quoted as $126,000.00) and item 4.2.3.3 {Part One, Scenario Three for the “"Cost for 2,334 sqmi ~
9” Color Orthography” which is quoted at $63,000.00). 1t would appear that the two should be the same price since the
service is the same, but in the interests of clarity, the County is requesting that Surdex address the two prices as a
matter of clarification. f there is a need 1o correct the gquotation for either line item, please indicate which price is the
correct/intended price. Also, if indicating the correct price impacts any other related “totals” pricing, please indicate the
correct total price.

Please let me know if this request is not clear. Thankyou

Liz Palazzolo

Senior Buyer

Boone County Purchasing
Phone: 573-886-4392

Fax: 573-886-4390

613 E. Ash, Recom 109
Columbia, MO §5201
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PROPOSAL_

E-mail Submission: Ipalazzolo@boonecountvmo.org

613 E. Ash Sireet, Room 109
Columbia, Missouri 65201-4460
Tel: (573) 886-4392

Submitted By:  Surdex Corporation

Selection Contact: Tim Donze
Vice President, Business Development

E-mail: timd@surdex.com

520 Spirit of St. Louis Bivd.
Chesterfield, MO 63305

www.surdex.com

48-16N0V18
£5170285001-004 PAQ Requesy

Request for Proposal

#48-16NOV18 - PROJECT ASSESSMENT QUOTATION (PAQ)

STATE OF MISSOURI CONTRACTS CS170285001-004 FOR

PHOTOGRAMMETRIC MAPPING PRODUCTS & SERVICES
Submittal Deadline: 11-16-2018, 2:00 P.M. CST

Submitted To:  Boone County Purchasing Department

Direct: (314) 422-7616 | Office: (636) 368-4424

PaGe | 1
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48-16N0DV1E
(5)70285001-003 PAQ REQUESY

PROPOSAL

48-16N0OV1E8 PAQ | €S170285001-0104 CONTRACLTS
Photogrammetric Mapping Products & Services

This page left blank.
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O PROPOSAL
\\ R 48-16NOV18 PAQ | €S170285001-004 CONTRACTS

CORPORATION Photogrammetric Mapping Producls & Services
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CORFORATION Photogrammetic Mapping Products & Services

Cover Letter

November 16, 2018

Liz Palazzolo

Senior Buyer

Boone County Purchasing Department
613 E, Ash Street, Room 108
Columbia, Missouri 65201-4460

Dear Ms. Palazzolo:
On behalf of our Team, Surdex is pleased to provide this fully-compliant response to the Project Assessment
Quotation “H48-16NOV18 PAQ, County of Boone, Misseuri” under the State of Missouri Contract €5170285001-

004, Photogrammetric Products and Services.

Surdex brings numerous advantages to this project:

Qur Chesterfield, Missouri headquarters is less than 100 miles from the project area, providing quick
response for field and aerial acquisition operations, as well as availability to our staff and facilities at any
point during the project,

Only US Labor will be used on this project. Nearly all of the acquisition and processing will be performed
with Missouri labor, bolstering the State’s employment and tax base.

We have performed numerous projects in the State of Missouri at the State, Federal, and Local
government level and are familiar with weather conditions and ground cover. This includes the Boone
County and Partners project in 2015,

Our state-of-the-art Leica ADS100 digital pushbroom cameras are ideally suited for orthoimagery projects
as well as planimetric and topographic mapping. Surdex’s five ADS100 systems will be available for your
project. These are the same cameras used on your 2015 project.

Newly added since our Iast project is a new feature that gives access through a web service to provide
early access to preliminary ortholmagery. This data will not be perfect, but it will allow the partners the
ability to use the imagery within weeks of completing flight vs waiting for final delivery to begin using the
imagery.

We have provided LIDAR acquisition and processing for large areas of the State of Missouri over the last
several years and bring the necessary expertise to perform on this project. We have upgraded our LIDAR
systems to the Optek Galaxies since 2015 and look forward to updating and improving the quality of your
elevation data. As LIDAR technology improves, so does the data we produce with it,

We bring more than sufficient resource capacity to acquire and process the orthoimagery, LIDAR,
planimetric, and topographic products for this project.

We have a wealth of experience in “doing the job right” and have a strong reputation for delivering
successful projects on time and providing superior customer service in the process.

We treat our clients as partners, allowing us to overcome unexpected challenges by keeping our clients in
the loop at all times to ensure issues are resolved in an efficient and wise manner.

For ground survey operations, our Team includes two firms identified on our Missouri State contract: EFK
and David Mason & Associates of St. Louis (MoDOT Certified DBE).
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Surdex provides a high leve! of technical detail in cur proposal responses 56 that our clients are able to assess
our design and technical approach. In the case of this response, some portions of our proposal are general in
nature due to a variety of options that can be selected by the Mid-Missouri partners.

B The LiDAR portion of the project has several options in terms of area and product scope and our response
is thorough.

B Topographic contours are less defined and dependent upon the options selected by Mid-Missouri
partners. For example, contours can be done from new LiDAR acquisition if this option is selected, but
would have to be done photogrammetricaily if the LIDAR option is not selected.

B Planimetric mapping {building heights) scopes are still to be determined to some degree and our
treatment of these is general in nature.

Once the final project scope is more defined and the options known, Surdex would be glad to provide more
detail in our methodology. Similarly, regarding delivery dates, we have given our best estimate on realistic
delivery dates, The options selected for the final scope of work will likely affect the delivery dates. For instance,
if LIDAR is selected, we will want to delay ortho production for the LiDAR areas to produce the new DEM before
producing orthos. We will work with the partners during final scoping of the project to optimize the delivery
schedule. We will do our best to work with your needs and priorities to make this a successful endeavor for
everyone.

Surdex can support individual contracts written for each participating partner, if required. Surdex often has
regicnal projects executed in this manner with more than a dozen potential partners. We also will continue to
help identify and support additional potential partners joining your consortium.

We have placed a number of samples of orthoimages and LIDAR data on our ftp site for use by the reviewers of
this submission. The details for the iogin are below. Please note that the login and password are case-sensitive.

Site: ftp.surdex.net
User: Boone

Pwd: 5dx2018
If you have any questions or comments, do not hesitate to contact me directly at any point in the evaluation
process,

Sincerely,

SURDEX CORORATION

Tim Donze
Vice President Business Development, Midwest Region

Direct Tel: 314-422-7616
Email: TimD@surdex.com
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4.1 PALY RESPONSE PAGE

In compliance with this PAQ Request and subject to all the conditions thereof, the PAQ
Respondent agrees to furnish the services/equipment/supplies requested and proposed and
certifies he/she has read, understands, and agrees to all terms, conditions, and requirements
of this quotation and is authorized to contract on behalf of the Respondent named below.
(Note: This form must be signed. All signatures must be original).

Company Name: Surdex Corporation

Address: 520 Spirit of St. Louis Bivd,

Chesterfield, MO 63005

Telephone: {636) 363-4400 Fax: {636} 368-4401
Federal Tax ID (or Social

Security#) 43-0690641

Print Name: Ronald C, Hoffmann Title:  President
Signature: q c%r\/’%te: November 15, 2018
E-Mail Address: RonHCorp@surdex.com
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4.2 PRICING

Pricing - Provide firm, fixed pricing as indicated on this response form to conduct
photogrammetric services as outlined in Attachments One through Nine and in compliance
with State of Missouri contracts CS1 70285001 through CS1 70285004, and the terms of this
PAQ request.

If necessary, please attach a more detailed listing outlining all costs to perform
photogrammetric services. As appropriate, items should include professional fecs, materials,
out of pocket expenses, sub-consultant fecs and any other costs.

All pricing shall be considered finm and fixed. No other costs shall be paid to the contractor if
not quoted and clearly identified in the PAQ response.

There are three parts to this PAQ Request: Part One is for Orthophotography; Part Two is for
a LiDAR product; and Part Three is for a Topographies and Planimetrics product. PAO
respondents must respond to all three parts.

PART ONE - ORTHOPHOTOGRAPHYPRODUCT

SCENARIO ONE PRICING: BOONE COUNTY AND THE UNIVERSITY OF MISSOURI
ONLY

Item 4.2.1 - Orthophotography (Sce Attachment 1)
Option One: Orthophotfo Regional Flight - Totfal Mileage

4.2.1.1. Cost for 4.8 sqmi - 3" Color Orthophotography 3 6,000
4.2.1.2a Cost for 746 sqmi - 6" Color Orthophotography b 63,000
Or

4.2.1.2b, Cost for 881 sqmi - 6" Color Orthophotography -

Additional areca is configuous to Boone County by 74,000
4.2.1.3a Total 3 69,000
4.2.1.3b. Total with additional area s - 86,000
4.2.1.4 Color-IR Option (Identify Cost Below Per PAQ Pmt:c:pantm( heck Here if Cost

Identified Below is the Same for All Participants:_ X

Color-IR cost is included in the ortho pricing above,

4.2.1.5 Ground control targets (Identify Cost Below Per PAQ Participant Qr Check Here if

Cost 1dentified Below is the Same for All Participants: 3

Ground Controf cost is included in the ortho pricing above,
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4.2.1.6 Optional digital file format MrSID photomosaic
(Identity Cost Below Per PAQ Participant Qp Check Here if Cost Identificd Below is
the
Samge for All Participanis: X )
The first Mosaic is free, then for each additional mosaic $500 per.
4.2.1.7 Other Cost (Identify Cost Below Per PAQ Participant Qr Check Here if
Cost ldentified Below is the Same for All Participants: X___ )
Not applicable.

SCENARIO TWO PRICING - FOR BOONE COUNTY, THE UNIVERSITY OF MISSOURI,
CHARITON COUNTY, COOPER COUNTY, HOWARD COUNTY AND MONITEAU

COUNTY —\HIGH RESOLUTION,

Hem 4.2.2 - Orthophotography {See Attachment 3}

Option One: Orthophoto Regional Flight - Total Mileage

4221
4.2.2.2a.

4.2.2.2b.

4.2.2.3.
4.2.2.4a
4.2.2.4b.

4.2.2.5.

Cost for 65.6 sqmi - 3" Color Orthophotography $ 26,000

Cost for 746 sqmi - 6" Color Orthophotography $ 63,000
or

Cost for 881 sqmi - 6" Color Orthophotography -

Additional area is contiguous to Boone County 3 74,000
Cost for 2,334 sqmi ~ 9" Color Orthophotography 3 126,000
Total 3 215,000
Total with additional area $ 226,000

Color-IR (Identify Cost Below Per PAQ Participant Or Check Here if
Cost Identified Below is the Same for All Participants: X

Color-IR cost is included in the ortho pricing above.

Ground control targets (Identify Cost Below Per PAQ Participant Or Check Here if
Cost Identificd Below is the Same for All Participants: X )

Ground Control cost is included in the ortho pricing above.

4.2.2.7.

Optional digital file formats MrSID photomosaic
(Tdentify Cost Below Per PAQ Participant Or Check Here if
Cost Identified Below is the Same for All Participants: X )

The first Mosaic is free, then for cach additional mosaic 3500 per,
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Other Cost (Identily Cost Below Per PAQ Participant Or Check Here if

Cost Identified Below is the Same for All Participants:

Noi applicable.

)

SCENARIO THREE PRICING - FOR BOONE COUNTY, THE UNIVERSITY OF

MISSOURI, HOWARD COUNTY AND COOPER COUNTY —|[LOW RESOLUTION,

Hem 4.2.3 - Orthophotography (See Attachment 3)

Cost Identificd Below is the Samce for All Participants: _

Nol applicable,

—X

)

4.2.3.1 Cosl for 4.8 sgmi - 3" Color Orthophotography 3 6,000
4.2.3.2a Cost for 808 sqmi - 6" Color Orthophotography $ 68,500
Or
4.2.3.2b. Cost for 943 sqmi - 6" Color Orthophotography -
Additional area is contiguous to Boone County $ - 80,000
4.2.33. Cost for 2,334 sqmi — 97 Color Orthophotography $ 63,000
4.2.34a Total $ 137,500
4.2.3.4b. Total with additional area ] 149,000
4.2.3.5. Color-IR {Identify Cost Below Per PAQ Participant Or Check Here if
Cost Identified Below is the Same for All Participants: X )
Color-IR cost is included in the ortho pricing above.
4.2.3.6. Ground control targets (Identify Cost Below Per PAQ Participant Or Check Here iff
Cost Identified Below is the Same for Al Participants: X )
Ground Control cost is included in the ortho pricing above,
42.3.7. Optional digital {ile formats MrSID photomosaic
(Identify Cost Below Per PAQ Participant Or Check Here if
Cost Identified Below is the Same for All Participants; X )
The first Mosaic is free, then for each additional mosaic $500 per.
4238, Other Cost {Identify Cost Below Per PAQ Participant Or Check Here if
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SCENARIO FOUR PRICING - FOR BOONE COUNTY, THE UNIVERSITY OF
MISSOURI, HOWARD COUNTY AND COOPER COUNTY -l6” RESOLUTION IN ALIL)

ltem 4.2.4 - Orthophotography (See Attachment 4)
Option One: Orthophoto Regional Flight - Total Mileage
42.4.1. Cost for 4.8 sqmi - 3" Color Orthophotography 5 6,000
4.2.42a. Cost for 3142 sgmi - 6" Color Orthophotography $ 219,000
Or
4.2.4.2b. Cost for 3277 sqmi - 6" Color Orthophotography -
Additional arca is contiguous to Boone County 3 229,000
4.2.4.3a Total b 225,000
4.2.4.3b. Total with additional 3 235,000
area

4244, Color-IR {Identify Cost Below Per PAQ Participant Or Check Here if

Cost Identified Below is the Same for All Participants: X )

Color-IR cost is included in the ortho pricing above.

4.2.45. Ground control targets (Identify Cost Below Per PAQ Participant Or Check Here if

Cost Identified Below is the Same for All Participants: X )

Ground Control cost is included in the ortho pricing above.

42.4.6. Optional digital file formats MrSID photomosaic

(Identify Cost Below Per PAQ Participant Or Check Here if

Cost Identified Below is the Same for All Participants: X )

The first Mosaic 15 free, then for each additional mosaic $500 per.

4.24.7. Other Cost (Identify Cost Below Per PAQ Participant Or Check Here if

Cost Identificd Below is the Same for All Participants: X )

Not applicable.
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OPTION 2 — Per Square Mile Matrix - Alternate to Total Mileage Pricing — Price per each
square mile for the indicated mileage at the indicated resolution.
Item Number | Flight Range Resolution Resolution Resolution Resolution
Total Squarc
Miles 3 6 9 127
4.2.5. Giol
: 3010100 400 150 100 50
4.2.5. M-t 0
252 1011080 300 100 68 35
42.5. 0Lt 0
>3 801 10200 255 85 62 29
4.2.5. o4
2.54 2001 o 4000 240 %0 50 27
4,25, 4001+
35 001 225 75 51 25
4.2.56 Other Cost associates with per mile pricing that will be charged:
None
PART TWO - LIDAR PRODUCT
Item 4.2.6 - LIDAR
4.2.6.1. OPTION 1 -~ Classifving Bare-Earth LiDAR: County-wide Flight and
Processing (Sce Attachment 3)
4.2.6.1a. Caost for 690 sqmi — 0.7m County LiDAR
{bare earth and hydro flatten to USGS spec) $ 120,000
4.2.6.1b. Other Additional Cost $ 0
4.2.6.1¢. Tota} .7m County LiDAR 5 126,000
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4.2.6.2b.
4.2.6.2¢.

4.2.6.3.

4.2.6.3a.

4.2.6.3b,
4.2.6.3¢.

4.2.6.4.

4.2.6.4a.

4.2.6A4b.
4.2.6.4¢.

PART TH

4.2.7.

4.2.7.1.
4.2.7.2.
4.2.7.3.

PROPOSAL
A8-16NOVIB PAQ | CS170285001-004 CONTRACTS
Phologrammetric Mapping Products & Services

OPTION 2 — Classifying Bare-Earth LIDAR: University of Missouri {See
Attachment 6

Cost for 4.8 sqmi — 0.7m LiDAR over campus
(Point Cloud (all points returned), bare earth and hydro

flatten to USGS spec) 3 12,000
Other Additional Cost $ 0
Total 7m MU LiDAR 3 12,000
OPTION 3 - Classifyving Barc-Earth LiDAR: University of Missouri (Sce
Cost for 4.8 sqmi — 4PPM QL2 LiDAR over campus
{Point Cloud (all points rcturned}, bare earth and hydro
flatten to USGS spec) $ 13.500
Other Additional Cost $ 0
Total 4PPM — QL2 MU LiDAR 3 13,500
OPTION 4 - Classifying Bare-Earth LiDAR:
Attachment 8)
Cost for 4.8 sqmi ~ 10PPM QL1 LiDAR over campus
(Point Cloud (all points returncd), bare earth and hydro
flatten to USGS spec) $ 15,000
Other Additional Cost $ 0
Total .10PPM MU LIDAR $ 15,000
REE - TOPOGRAPHICS AND PLANIMETRICS
TOPOGRAPHIC AND PLANIMETRICS (See Attachment 9)
Cost for 4.8 sqmi Campus New 2° Contours (Attachment 8) $ 2,500
Cost for 4.8 sqmi Roofline Elevations for MU Campus $ 4,000

Other cost associated with topographics and planimetrics that will be charged:

Ttem 4.2.7.1. 15 based on LIDAR being part of the final scope of work,
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ALL OTHER COSTS:
4.8 ADDITIONAL CHARGES / ALTERNATE DELIVERABLES (IF ANY)

Regardless of product, identify any other required additional charges below. Attach

supporting documentation to help explain the costs. As necessary, if charges a specific charge

applies only per certain county/entity or if it is an across-the-board standard rate for the
regional flight area. The PAQ Respondent has the option to introduce alternate deliverables

here and to price them accordingly:

4.8.1

Lo L o B Lt

Total Additional Charges

Other PAQ Response Details:

5.1.1

513

5.1 DELIVERY DATES

Estimated total number of planes used for flight(s):

Ortho: 3 LiDAR 2

Estimated calendar date(s) of flight(s):

Ortho: 2/1/19~3/31/19  LiDAR: 2/1419 - 3/31/19

Estimated days to complete Orthophotography Product /Delivery to Participating
Entity: _122 Calendar Days

Estimated days to complete LIDAR Product /Delivery to Participating Entity:
60 Calendar Days

Estimated days to complete Topographies and Planimetrics /Building Elevations
Product (MUY Delivery to Participating Entity: _16 Calendar Days
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The following is a representative overview of the project schedule based on the following scenarios, The actual
schedule will be determined based on your selected options.

« Ortho Schedule is based off of Scenario 4 (1.8.2.1) — 8” orthos for all participating counties
LiDAR Schedule is based off of Scenario 1 (1.8.2.2) - QL2 UDAﬁ over entire Boone Co.

: Boone Co. 2019 P ect Schedule

Production Task ' gy Start Dote Gl S End Date

Flight Acquisition R maw 1,2019 “March 31, 2019
A _ ___rpitaoo09
: ;uwey Contral | , Febmaryi, 29 February 15, 2019
Aérotﬁarsguiation March 15,2019 , Aprif 15,2019
Ortho Pmdlﬁzion April 15, 2019 August 15, 2019
e Moy15,0019
Client Review ‘ ; August 15,2019 © _ September 15,2019
i Final Deliverables September 15, 2019 ~ October 15,2019
___ Flight Acquisition 5 January 15,2019 March 31, 2019
LiI;AR Production April 1, 2018 , May 30,2019
Client Review May 3, 219 ; ‘ June 29, 2019
Final Deliverables _ 1 luly 1, 2019 ' July 30, 2019
. _ Mapping-MuCampus
Planimetric Mapping Produstion April 16, 2019 May 1, 2019
Client Review fMay 2, 2019 May 17, 2019
Final Deliverables Moy 18,2019 , May 31, 2019
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5.2 PROJECT CONTACT

If different than the contact provided on the first page of the PAQ Response page, provide a project contact person
who will be responsible for coordinating the efforts and personnel of all partics involved in the response, to
include, but not be limited to, cral presemations, demonstrations, site visits and responscs to request for
clarification, if any. Provide the following:

Name: Tim Donze

Address: 520 Spirit of St. Louis Blvd,, Chesterfi¢cld, MO 63003

E-mail: TimD@surdex.com

Phone Number:  (314) 422-7616 dircct or {636) 368-4424 desk or (636) 368-4400 main office
Fax: _{636) 368-4401

Hours of Availability: §amto 7 pm.

5.3 EXPERIENCE AND RELIABILITY

The evaluation of the vendor's proposcd expericnce and reliability will be subjective based
on the ability of the vendor to perform the requirements stated herein. Therefore, the vendor
should present detailed information regarding their expericnce and reliability. The following
information should be provided by the vendor in order to assist Boone County in the
evaluation of the vendor's expericnce and rcliability. The County rescrves the right to use
this information, including information gained from any other sourcc, in the evaluation
process.

Failure to submit requested information may negatively impact the evaluation of the
proposal. The County is under no obligation to obtain information from the vendor not
submitted with the proposal that may impact the subjective cvaluation of the vendor’s
proposal.

5.3.1 Company History

The vendor should describe in the available space the company's background in provision of
photogrammetric services, ¢.g., when the company was founded, how long the company has
been serving the national and Missouri markets, ete.:

Surdex is one of the premier aerial mapping companies in the United States, under continuous operation by the
same ownership since 1954. Our headquarters and production facility are based in the greater metropolitan St.
Louis, Missouri, area. Over the last decade we have grown from a regional company to a naticnwide presence,
including projects in Canada and Mexice. Approximately 100 employees work at our headquarters building and
hangar complex at the Spirit of St. Louis Airport in Chesterfield, Missouri. Qur clientele includes federal, state, and
local government as well as private engineering, defense mapping, and Homeland Security.
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B Erzfcrm tmn

Company Name | Surdex Cnrporatmn

: 520 Spirit of St. Louls Bivd,
B‘;f:::;“::;:i:;x Chesterfield, MO 63005-1002
United States

Website | www surdex.com
Year Established § Est, 1954, Missouri

Surdex isa privately held &Corporatoon owned by the same family memberssince its formatson in
1954,

| R ~ Phone / Facsimile | {636) 368-4400 / (636) 368-4401

Company Organization

Industeies Served | Governments {federal, state, colinty, municipal), private ehgineering, transportation, and ensrgy

Surdex brings a depth of equrpment and expenenced staff to the table,

unfex s Features and Beneﬂts

Feamre e : LE ; o Benefit .

Demuonstrated staying power, assuring dients of the company’s
financial stability and proven commitment to success. We have a
|} proven focus on assessing and investing intechnolopy:

Our staff’s extensive experience enables us to quickly and easily
resolve issues — as well as the foresight to anticipate and prevent many
1 of them.

Certified professional knowledge and achievement that assures our
chients of professionalism,

1 Weinvolve our clients as true partners and emphasize communication
and information to ensure successful projects.

Demonstrated emibracing of new technology and solutions to provide
the h;ghesi quality services to our cliept base,

Vastacquisition capacity addressing all types of serial acquiss!:on Our
1 in-house maintenance, inspection, and repair staff ensure the
maximum availability of these key assets.

Surdex has a strong background in ‘both prime contracting and subcontracting to other companies in the
geospatial-data and services realm.

\; | Foundation for digital ort oimageiy, tanimetric mapping, an
mpographic mapping.

Highest possible quality products and schedule assurance.

Full service topographic mapping and vatue-added LiDAR products to
address any requirements,

Accurate and high-quality mapping.

P RN
madeiing and pelammetﬁt; mapp&:s&
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Qur success can be attributed to our:

Robust Quality Control Measures: Building upon achieving 150 Certification for specific geospatial
products for the National Geospatial-intelligence Agency, Surdex has Instituted 1SO processes internally
to optimize our quality control and efficiencies. This provides an exceptionally high level of first-time client
acceptance {98.8%) and adherence to schedules {on-time delivery rate of 96.7%).

Experienced and skilled staff: our senior staff averages 25 years of experience, and our technicians
average 9 years. We have over 15 Registered Land Surveyors and/or ASPRS Certified Photogrammetrists,
and a number of these have advanced degrees,

Aerial sensors: Surdex has eight farge-format digital imagery sensors {five Leica ADS100s, three Leica
DMC-1s), six Leica RCD30 medium format digital sensors configurable as separate or obligue (five head or
three head), two film cameras, and three Teledyne Optech Galaxy LIDAR sensors.

Aerial acquisition: Surdex boasts a fleet of ten Cessna aircraft supported by our own FAA-certified for
inspection, maintenance, and repair to ensure maximum availabiity, OQur premier imagery acquisition
aircraft are our four twin-turbine Cessna 441 {Conquest}, which can operate up to 35,000 and cruise at
over 300 knots. They can ferry from our home base to any of the lower 48 states within 8 hours, sllowing
us to take advantage of good weather.

Digital Orthoimagery: Surdex’s processing environment consists of a significant amount of customized
software coupled with open source and 3" party software. Processing is tied into an Enterprise database
with comprehensive status tracking and a high degree of task automation. Processing is performed in a
distributed processing environment under a common user interface allowing easy cross-training. The
software supports all standard file formats such as TIFF, GeoTIFF, MrSID, JPEG, and JPEG2000.

Extensive experience: Surdex has been awarded, through competitive processes, projects of all sizes
throughout the nation, including the 275,000 square mile statewide digital orthoimagery project for the
State of Texas, over 7 million square miles of orthoimagery for the USDA National Agriculture Imagery
Program {NAIP) since 2002, existing contracts with the Army Corps of Engineers, a current USGS GPSC
contract, and numerocus repeat state and local government and private clients.

Web-Based Client Product Inspection Toal: Our SurCheck™ online inspection tool streamlines the
inspection, remedial action, and acceptance process and has been in use for over five years. It has been
proven to simplify and reduce overall project timelines.

Ground Control Surveys: Surdex performs ground control surveys all over the country with RTK GPS
systems and geodetic grade GPS equipment.

T infrastructure: We have over 2.1 PB of digital storage with over 100 processors, supported by a
dedicated generator to assure ongoing production in the event of power disruption. All interim and final
data is backed up to LT0O6 tape on rigorous cycles, ensuring speedy recovery and de-archiving.

R&D: Surdex continuously investigates and integrates new hardware and software technology as well as
processes. The focus of the R&D staff is to optimize throughput, quality, and accuracy.

Planimetric and Topographic Mapping: Stereo compilation of planimetric and topographic mapping is
performed on analytical plotters and softcopy photogrammetric workstations,

LIDAR Processing: We process all LIDAR data using commercial software products produced and custom
software tools developed by Surdex,
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5.3.2 Vendor References

The offeror should provide at minimum two references below regarding provision of photogrammetric
services similar to what is being requested by this PAQ request:

Reference 1:

Company/Entity Name: Mid-America Regional Council (MARC)
Contact Name:  Jakob Goldman

Contact’s Title: 1S Specialist

City: Kansas City, MO 64105
Telephone Number and Area Code  (816) 701-8307

Email Address: jeoldman@marc.ory

Description of Equipment/Services Furnigshed The description is listed below in the Project Narrative.

Availability of Reference:

1 surdex has worked on this project three times since 2010, covering approximately 7,400 square miles of 67 GSDimagery. To reduce
building lean of tall buildings in approximately 15 square miles of urban Kansas City, Surdex densified the flight lines. The cient-
provided DEM was also updated and provided as a deliverable,

e S ML ‘Acquisition Conditions »

February 17 to April 10,2018 6,150" AGL

February 12-March 27, 2016

2016 ADSI00 8" 2,536 13,000 buffer past county 6,150 AGL
boundaries
2010 pMC i 2A72 Mid-February to Jate March 4,800° AGL
: ' . £7GSD 4-band dightal ortholimagery of Kansas City metto area in
GeoTIFF and MrsiD format
Updated DEM

Metadata fites by tile and county In FGDC xmi format
«  Mosalc seamlines in ESRI format

1 January 1, 2016 through September 1, 2016

1 None

«  Project area includes both Missouri and Kansas
- Bum%ng fields in Leaverworth County

i Acquisition 21 6,150 AGL, with increased flight fines over urban areas,
1 Icreasing sidelap to 55%, thereby reducing building iean
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Reference 2:

Company/Entity Name: St. Louis County Imagery Consortium

Contact Name:  Madhukar Mohan, Metropolitan St. Louis Sewer District (MSD)

Contact’s Title: GIS Manager
City: St. Louis, MO 63139
Telephone Number and Arca Code  {(314) 768-2735

Email Address: MMohan@stimsd.com

Description of Equipment/Scrvices Furnished  The description is listed below in the Project Narrative.

Availabili

Project Narrative

Surdex has undertaken this project twice in the past three years for a total of approximately 1,850 square miles, In 2018, Surdex acquired
1,181 square miles of & G5D imagery using the ADS100 sensor {we also acquired imagery in 5t. Charles County, which provided additiona!
project area). In 2018, Surdex acquired 665 square miles of orthoimagery In St. Louis City and County. We collected the imagery using the
ADSI00 sensor at a resolution of 67 G50 and utilized existing control from 5t. Louis County and the surface from a Surdex LIDAR project.

Surdex has provided yearly orthoimagery for municipalities in the Si. Louis region since 2010, City planners use the imagery for decision-
making about everything from fixing roads to new building developments. This project is 2 regional coliaboration between 27 St Louls
partpers.

" Sensor GS Acquisition Conditions

2018 ADS100 6" 1,181 Midday, late in the season

2018 - ADSIDO 6" 665 Midday, late in the season

«  RGB Natural Color digital orthophotos with 0.5" in GeoTIFF w/tfw and
MrSiD format, delivered to all partners.

Project Dell bles «  Mosaic seamlines exported o ESRI shapefile,
«  Tile layout in ESRI shapefile format.

Dates Late February —~ Early April each year

Subcontractors N/A

. To prhperiv collect data for St. Louis’s diverse terrain, Surdex planned additional
Highlights flight lines over areas with 3 high density of tall buildings and flew as dose to
roidday and late in the season as possible to minimize the fengih of shadows,
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S
Reference 3:
Company/Entity Name: Douglas County, KS
Contact Name:  Bryce Hirschman / Dan Rose
Contact’s Title: GIS Coordinator
City: Lawrence, KS 66044

Telephone Number and Area Code

(785) 832-5190

Email Address:

bhirschman@douglascountyks.org

Description of Equipment/Services Furnished

The description is listed below in the Project Narrative,

Shawnee and Jefferson counties,

Year Sensor

This project was 3 buyup for the 2017 State of Kansas project: Surdex flew and processed the imagery. The project encompassed Dovglas,

Project Narrative

fon Conditions

Late Spring; leaf off

6" G50 3-and digitalorthoimagery

Tiff imagery

MrSiD mosaics for each county

MrSID mosaics for Topeka and Lawrence

. ¢ & @

“} Flown mid-Februoary to late March
o} 2/2018 - 1072018 .

*  Buyup component for the 2017 State of Kansas project.
»  Monitored atmospheric conditions for crops being burned in western
Kansas, this can cause athin layer of haze,
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Proposed Subcontractors
Surdex will utilize one of our survey subcontractors from our State Contract for field Survey.

 Subcontractors

 Proposed Subcontractor (Name and Address)

_ ice Propased
David Mason & Associates
B0 South Vandeventer Fiedd survey

St Louis, MO 63110

EFK Moen
13523 Barrett Parkway, Suite 250 Field survey
St. Louis, MO 63021
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5.4 HARDWARE AND SOFTWARE INCLUDING EQUIPMENT AND MATERIALS

Identify in the available space the all hardware, software, equipment materials and supplies that will be used
to conduct requested photogrammetric mapping services {(orthophotography, LiDAR, topographies and
planimetrics):

Surdex Corporation is a full-service photogrammetric firm. As such, we own and operate all the equipment
necessary to process remotely sensed geospatial data. The following is a list of equipment owned and operated
by Surdex Corporation.

 Surdex's Acquisition Aircraft
- Numbser, Make and Modelof - L
o Aircraft . . Specifications

Flight Range: 2,193 nm

Twin-Turbine Altitude: 1,200 < 35,000 AGL
Pressurized Certified Altitude: 35,000 MSL

Cruise Speed: =310 knots

Flight Range: 900 nm
Twin-Piston Aftitude: 1,200~ 25,000 AGL
Pressurized Certified Altitude: 30,200 M5L
Criise Speed: ~235 knots

Flight Range: 928 nm
Altitude: 1,200 - 18,000 AGL
Certified Altitude; 26,800 MSL
Cruise Speed: ~215 knots

Twin-Piston

Flight Range: 720 nm
Altitude: 1,000 - 10,000 AGL
Certified Altitude: 26,300 MSL
Crulse Speed: ~148 knots

Single-Engine

: Purchase
e Date
10510 12/27/2012 06/2172013

10515 12/27/2012 07/02/2013
Leica ADS100 10522 12/12/2013 12/16/2013 SPAN uiIRS
10531 05/14/2014 6/12/2014
10552 03/31/2016 04/30/2015
146 §  oe/24/2008 ~03/05/2010 v
Lelca DMC-1 ' 148 1 06/22/2006 .. 08/27/2009 161 AEROControklie
143 1 ov3/a22007 12/09/2009
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Purchase

. Date

Calibration

Phoiogrammedtric Mapping Producls & Services

My
_ Make

Teledyne Optech Galaxy 5060382 os/2702016 | 8/2016 Applanix APEO |
Teledyne Optech Galaxy 128EN3 1Y 1042572016 11£23/2045 Applanix APGO
Teledyne Optech Galaxy 5060407 02/06/2018 02/23/2018 Applanix APEO

Stereq Compilation and Mapping
12-Workstations
3-Summit Evolution
Direct collection into Arc GiS$ and
Microstation

. GIS JCADD Soltware .
13-£5R1 ArcGiS Tor Desktop

A-AutoCAD

14-Bantley MicroStation

1-GEOPAK Suryey

1~-GEQDPAK Site

2-GBEOPAK Descartes

InRoads

| Orthoimagery and Survey Equipmen

Software

Compilation ané Orthoimager

Map Edit/Finishing

a-Warkstation Computers
&-GIS Arc/INFQ Workstations

Pigital Orthoimagery and Imaging

3 Tape Library Systems

2+ petabyte computer storage capacity
1000+ Core Processing Cluster
12-Workstations

XPro

 photogrammetricSoftware

Triangulation (ISAT)

fmaeStatton Aeria
14-softplotter
Leica XPro

Surdex Enterprise Datahase

13~Trimble 5700 receivers

&-~Trimble TSC1 data collectors running
Survey Controller data collection software
1--Leica 5 TCROI second total station
4-Trimble RB GNSS recelvers
4--Trimble R10 GNSS recievers
1-Trimble RB GNSS VRS rover with T5(2
data collector running Access field datas
collection software

1~Trimble R8 GNSS VRS rover with T5C3
data collector running Access field data
collection software

4-~TGPCON HIPER IV GNSS receivers
10-CHC OPUS RS GNSS receaivers

with Trimble internal boards

2~ Trimble Business Center {T8C) post
processing software

2 — Navatel Waypoint GrafNay/GrafNet
GNSS post processiog software
CORPSCON

Blue Marble Geographics
GeographiCalculator

1-CHC N71 GNSS CORS base station
1~ Trimmark RTK Base radio

Surdex inspection Yool

Surdex Ortho

Surdex Grouping Tool

Client Product Acceptance Tool
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Data currently in produgtion,
Violin Memory StorNext shared SAN Flash memory better than 400,000 10PS and 6,000 MB/sec

G

£y ;m&: in pwdmm

o ;aisa backed up ;cm &’{08 tfapes
Windows NTFS Direct Attached Storage {DAS) 178 The files are distributed across 72 servers and managed by
database

g po o814 P
of the loss of power; t&se fuel can be replenished indefinitely. Thisensures that adequate time Is provided 1o restore power without
internupting normal operations; ensuring prodoction schedules are maintained,

5.5 EXPERTISE OF VENDOR'S PERSONNEL

The qualifications of the personnel proposed by the vendor to perform the requirements of this RFP, whether
from the vendor's organization or from a proposed subcontractor, will be subjectively evaluated, Therefore,
the vendor should submit detailed information related to the experience and qualifications, including
education and training, of proposed personnel who will be considered key personnel conducting
photogrammetric mapping services.

Surdex believes that there is no substitute for experience. Workers’ experience on previous projects, resolving
difficulties and streamlining processes, enables them to apply their knowledge on your project, saving time,
avoiding potential problems, and improving guality.

Surdex staff consists of 100 highly-qualified, highly-trained personnel. We also have an excellent retention rate;
of our 25 people in leadership positions, they average over 25 years in the mapping profession and over 15 years
employment by Surdex. This longevity equates to higher levels of experience, resulting in an extremely high level
of productivity and fewer mistakes — and consequently higher adherence to schedules and quality. Our staff
includes:

# B ASPRS Certified Photogrammetrists.

= 3 registered professionals land surveyors.

W 1 Project Management Professional {PMP) certification.
1

Personnel Summary
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Wade Willlams, CP Oirectr of Project Management <~ ASPRS Certified Photogrammetrist
- Cornell Rowan, CP 33| Project Manager ~ASPRS Certified Photogrammetilst

Steve Kasten, CP, P;S 37 g;x;;ee;/ ;;:’i ?gg’t?;%r:zgz:rcc Engineering —« ASPRS :fert:ﬂed Photogrammetrist,
Dave Beattle, CP 20 Aerlal Triangulation Spedialist

Larry Stoite 33 Aerial Triangulation Specialist _

Paul Briggs 30 Chief Pllot |
Jason Potiiman 11 Flight Acquisition Manager

_ ~ Digttal Orthoim aclon
Colby Forke, CP 18 Director of Image Processing ~ ASPRS Certified Photogrammeteist
John Frese 24 Image Processing Leader

Aaron Garibaldi 12 1 Grzhgimagerv Production Lead

Planimatric and Topographic M |
Brad Barker 4‘22 Directgr of 30 Mapping
Michael Goymerat 11 LIDAR Product Leader

8 Surdex Corporation
«  Company: 23 years
s Professional: 23 years

EDUCATION
& B.S. Geography and Cartography,
Missouri State University
CERTIFICATION
W ASPRS Certified Photogrammetrist,
#1290 {2006)
SOFTWARE PROFICIENCIES
ESRI ArcGlS, Adobe Photoshop, Lizard
Tech Geo Express, Global Mapper,

Accuracy Analyst, Mitrostation, FileZilla
FTP, Surdex GroupTool

PROJECT DUTIES

2. Resumes of Surdex Key Staff

With 15 years of project management experience at
Surdex, Wade is orae of our most experienced project
managers. As the Director, heoversees the project
management statf, ensuring all projects remain on
schedule and ail deliverables meet specifications. He
provides the team teadership skills to make timely
decisions based on his understanding of project
initiating, planning, executing, monitor/controlling &
closing phases. His knowledge of these key phases
ensures the successful completion of each project.

Wade oversees assigned projects and manages the
scopes of work for various clients, He is responsible for
managing in-house communications regarding all
aspects of project execution including client
communication, project planning, surveying, aerial
imagery acquisition, image processing, aerial
triangulation, LIDAR processing, planimetric/
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topographic feature colfection and digital orthoimagery
production,
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 CORNELL ROWAN, CP

- Project Manager
EXPERIENCE
® Surdex Corporation
»  Company: 10 years
s Professionalt 34 yeary

EDUCATION
¥ 8.5, Engineering Technology, Jackson
State University, Mississippi
CERTIFICATION/MEMBERSHIP

B ASPRS {ertified Photogrammetrist,
H1055 {1997}
SOFYWARE PROFICIENCIES
ESRI software {Arcinfo, ArcGiS and
ArcView), Intergraph’s MicroStation,
AutoCAD, Autometric's SpftPlotter,
PhotoShap and Microsoft Office

PROPOSAL
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PROJECT DUTIES
Cornell oversees assigned projects and manages the
stopes of work for various clients.

He is responsible for managing in-house
communications regarding all aspects of project
execution including client communication, project
planning, surveying, serial photography acquisition,
scanning, aerial trianguiation, LIDAR processing,
planimetric/ topographic feature collection and digital
orthoimagery production.

EDUCATION

¥ 8.S. Earth Science/Cartography,
Southern University Edwardsville
Winois

o M8, Civil Engineering &
Photogrammetry, Purdue University

CERTIFICATION [ LICENCES

| ASPRS Certified Photogrammetrist,
#1038 {1997}

| Survey Licenses:

Florida P5M B LSBEE2
*  North Carglina PLS 8L-4108
»  Oregon PP #80665RPR
s Sowuth Carolina PLS, #24303
»  Virginia SP #000119
SOFTWARE PROFICIENCIES

AutoCAD, MicroStation, Global Mapper,
Trimbile Business Center, Trimble
Geomatics Office, Waypoint
GrafNav/GrafiNet, Corpscon, 15AT, Bingo,
XPro, ESRI ArcGIS, IMAGINE, Agisoft
Photo, Scan, PixdD), 15ite, Realworks

PROJECT DUTIES

Steve has over 35 years of experience In the fields of
photogrammetric engineering application development,
photogrammetric mapping, geodesy, cartography and
surveying. While 5t Surdex, Steve has performed
disparate duties that include the management of
photogrammetric projects, airbome GPS survey data
and triangulation. In addition 1o his extensive project
managerent experience, Steve has experience
providing direct photogrammetric engineering support
services, He is skilled in developing algorithms for
sensnr modeling, post processing of GPS data, error
propagation, photogrammetric data reduction, and
implementing algorithms into engineering programs,
Steve is a licensed professional in Survey, hereisa
listing of his licenses:

. STEVE KASTEN, CP, RLS .
- Semior VP, Survey / Photogrammetric Engineering
EXPERIENCE
W Surdex Corporation
»  Company: 17 years
«  Professional: 37 years

® Florida Professional Surveyor and Mapper License #
L56682

B North Caroling Professional Land Surveyor, #L-4106
B Oregon Professional Photogrammedrist, #80665RPP

B South Carolina Professional Photogrammetric Land
Surveyor, ¥24303

B Virginia Surveyor Photogrammaetrist, 800119
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EXPERIENCE PROJECT DUTIES

W Surdex Corporation Dave's experience ranges from sensor operation,
finishing and surveying 10 cost estimation. This unique
sombination gives him the depth of understanding

» . Company: 19 years

*  Professional: 20 years required to accurately complete Surdex’s aerial
EDUCATION triangulation.
5.5, Cartographic Stiences, Missouri As Aerial Triangulation Specialist, Dave Understands the
State University interrglationships between flight parameters; survey
i layout and feld crew coordination. Dave evalpates each
CERTIFICATION FAAT solution, producing the final reports for QC
W ASPRS Cerntified Photogrammetrist, verification and approval. His unique experience
#1417 {2009) supplements his ability to precisely determine the cause
SOETWARE PROFICIENCIES of FAAT anomalies and eliminate them from future

; . occurrences where possible:
Surdex Grouping Tool software suite,

Leica XPro; ArcMap, Global Mapper,
inargisl Buplorer and Surdex Hydra

| LARRY STOLTE
- Aerial Triangulation Specialist » , .
EXPERIENCE PROJECT DUTIES .

B Surdex Corporation Larry has‘over 15+ years of direct experience peforming
Fully Analytical Aerial Triangulation {FAAT) and

o gi;?sz;a | z; :zar: photograminetric services. Larey has 2 unigue blend of
" 1RSSO v year P y M .
experience that allows him to accurately and adequatel
EDUCATION ' yang sdequately

evatuate and process each FAAT challenpe:
W 11.5. Armiy Electionic School As a Fully Analytical Aerial Triangulation Spedalist, Larry
B retains complete knowledge of the interrelationships
SOFTWARE PROFICIENCIES » between flight parameters, survey layout and field crew
Waypoint — GrafNet, Waypoint - GrafNav,  coordination, as well as a thorough knowledpe of the

Waypoint ~ Inertial Explorer, Image challenges associated with each specialty. Larry
Station Automatic Triangulation, Leica personally evaluateseach FAAT solution; producing the
XPRO, Surdex Group Tool final reports for QC verification and approval, His unique

axperence in stereocompilation, sutveying, and imagery
inspeciion suppiement his ability to precisely determine
the cause of FAAT anomalies and eliminate them from
future occurrences where posuible
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*  Company: Byears
s Professionsh 30 years
EDUCATION

# 8.5, University Studies, Aviation,
Broadoasting and Music, Minot State
University North Dakota

CERTIFICATION

B FAA Certified

“® ATP Alrline Transport Pilot - AMEL
#3055926

B Commercial Pilot, Instrument Pilot ~
ASEL
-3 FAA Class 1 Medical

= £CC Radio Telephone Operators
Permit

727 Type Rating

PROJECT DUTIES

Paul joined Surdex in 2013, bringing over 30 years of
exceptional pilot skitls and expertise inaerial
acyquisition. At Surdex, prior 1o becoming Chief Pilot,
Pavl trained 2l of Surdex’s new and advancing pilots.
As Chief Pilot, Paulls resporsible managing Pllot's
schedules and avaitability and knowledge of flight
specifications for each mission. He Is engaged inthe
predflight planning preparations, ncuding monitoring
wedther conditions, review of aerial flight plaos for
1iDAR and photography tapture, adherence to overall
project specifications, proper equiprient and material
handling procedures, pre- and post-fight status
reporting, snd all FAA notices and airspace
designations along with any NOTAMs {natices to
airien).

Paulis also responsible for updates and adberence to
Surdex’s 150 procedures.
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M Surdex Corporation

s . Company: 11 years
»  Professional: 11years
EDUCATION

| Applicable Technital Training for
Aerial Survey Sensor Operation;
Certificate

" PROJECT DUTIES -

As Flight Acquisition Manager, Jason is responsible for
preparation andfor review of aerial flight plans forthe
capture of imagery or HDAR data, sdherence to overall
project specifications, weather condition monitoring,
proper equipment and material handling procedures,
pre-and post flight status reporting.

Jason manages the operation of the sensors, which
includes the installation of these sensors into the
aircraft and managing maintenance and repalr
schedules. He oversees the personnel for teaining on
the sensor hardware and software. He malntaing &
clear understanding of flight capture conditions,
internalfexternal priorities and serial sensor imitations,
instaltations, calibrations as well as GPS/IMU data
collections.
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EXPERIENCE
B Surdex Corporation
= Company: 17 years
= Professional: 18years
EDUCATION

8.5, Geography, University of
Nebraska

CERTIFICATION | MEMBERSHIP

M| ASPRS Certified Photogrammetrist,
#1598 (20186)

| Adaption of 150 9001 Quality
Assurance Standards

SOFTWARE PROFICIENCIES

ArcMap, Applanix PosPac, Adobe
Photashop, Orthovista, GeoExpress,
MriSID, Socet Set, Softplotter,
Microstation, Global Mapper, Leica XPro,
Surdex Production Tools (GroupTool}

| Director of Image Processing (Orthoimagery)
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PROJECT DUTIES
Colby supervises and coordinates all phases of
praduction that includes image processing, orthod
mosalc, and imagery quality control management.
Calby works with the imagery and ortholmagery
managers daily to coordinate production tasks, set
priorities and assist with resource management. Coiby
directly reports to Michael Mueller, VP of Dperations,
on resource allocations and progress of pach project.
He works closely with each project manager te assure
ouriclients’ needs are met for every project.

_JOMN FRESE

Image Praduct Leader
EXPERIENCE
W Surdex Corporation

16 years
248 years

s Company,
*  Professional
EDUCATION

M B.A. Art, Northwestern University,
Hinois
SOFTWARE PROFICIENCIES

Surdex Grouping Yool software suite,
Leica XPro, Leica FramePro, Intergraph
ZIPPS, Symantec BackupExec, Adobe
Phatoshop, GlobalMapper,
IntergrapbiSAT, inertial Explorer, Aero
Office, Suinox Hydra {distributed
processin&}

PROJECT DUTIES

A% the Image Product Leader, Johnmanages a team
that is responsible for sl image processing and
inspection of digital imagery for each mission flown by
Surdex. John has overseen the production of digital
imagery for some of the company’s largest and most
challenging projects.
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- EXPERIENCE PROIELT DUTIES
Aaron s involved in the production of high-end digital

# Surdex Corporation

G i 12 ortho imagery.
*  Lompany: ' 12 years His activities include orthorectification; radiometric
*  Professional: 14 years balancing, cutline placernent, Quality Control and final
EQUCATION

preparation:and packaging of digital orthoimage data
& Studied  Geographic  Information  Products.
Science and - Cartography - at - the
University of West Florida
SOFTWARE PROFICIENCIES

ArcMap, Applanix PosPac, Adobe
Photoshop, Orthovista, GeoExpress,
MISID, Socet Set, Softplotter,
Microstation, Global Mapper, Leica XPro,
Surdex Production Tools {GroupTool)

vD?re_ctqﬁaf 30 Mapping . : ¢

EXPERIENCE PROJECT DUTIES

Brad:supervises and coordinates-the production phases
of compilation, LIDAR, and finishing:. Brad works with

B Surdex Corparation

*  Company: 20 years each of the department managers daily to coordinate
*  Professional: 22years prodoction tasks, set prisrities, and assist with resource
EDUCATION management.

M 8.5. Cartography and Map Brad's responsibilities include project design for 6i8
Technology, Southwest Missouri State  SYstems, ensuring LIDAR projects meet USGS LIDAR Base
University Specifications and Quality Assurance for all derivative

produtt creation. Brad has expertise in GIS/CAD and
SOFTWARE PROFICIENCIES LiDAR software packages including the full £SRI suite of
ESRI ArcGIS, AutoCAD, Microstation, software products.
TerraSolid Software Suite, DAT/EM,
1P360, Global Mapper, FME
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MICHAEL GOYMERAC

| LiDAR Product Lead s
EXPERIENCE PROJECT DUTIES
W Surdex Corporation As LIDAR Specialist, Michael is responsible for all phases
. T . 3 of LIDAR processing and anciltary production.
°r?pahv' 27&" s He bias Intimate knowledge of the entire LIDAR project
N \ Professional: 12'years life cycle which indludes planning, acquisition,
EDUCATION ABGPS/IMU processing, initial LIDAR processing; manual
W B.S. Geography, Minor in Geology, ~and automated classification and editing. Michael is well
Northwest Missourt State University ve;tszd with t‘!;\z Tegas?iig Suite of LDAR processing
softwares and GeoCue’s data management system. He'is
SOFTWARE PROFI
OFTWARE PROFICIENCIES . also experienced with various software packages from
MicroStation, TerraSolid Software Suite, - His previcus photogrammetric mapping responsibilities.
Geolue, LAStonls, ArcGiS {Certified),
Google Earth, Global Mapper

5.6 OTHER

Identify any other detail about performing requested photogrammetric mapping that may
be relevant in the evaluation of PAQ responses that distinguishes or diffcrentiates the
vendor from its competition:

1. What Distinguishes Surdex
Every firm submitting on this project likely has all the essential components to undertake this project; what
separates them is their ability to manage the product, keep you apprised of its progress, and help you
evaluate and validate the product quality and accuracy. They should have the knowledge and experience to
avoid most issues inherent in large and complex projects and the ability to shift resources/capacity to keep
your project on'schedule — without any risk to product quality and sccuracy. Hard work onour part should
equate to an easy project for you.

B Surdex has instituted rigorous standard process for all phases of production; consistency of approach
assures consistency of product and improved adherence to schedules.

B Our IS0 Quality Assurance {QA} and Quality Control {QC) mechanisms ensure inspection and validation of
all data at each phase of production; prior to advancing it to the next phase of production, Catching any
defects at the stage of inception; rather than in later stages of production, results in reduced rework,
minimal delays, and better product quality. We provide our clients with an average on-time delivery rate
of 97%.

B Our Project Management approach calls for ongoing and regular communication with our clients. Tracking
the project internally, Project Managers keep your project on task and on schedule, and they
communicate progress to you. Should irregularities occur, their first order of business is to apprise you
and inform you of corrective action. We provide access to your project’s data via our Enterprise database,
which is available 24/7.

B As part of acquisition tracking, we can provide you with our Flight Tracker, an online tool that enables you
to track your aircraft in real-time. Many of our clients indicate that being apprised of this critical phase is
very important to them — and Surdex is the only firm that offers this service.
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# We process data through our web-based inspection toof (SurCheck™), which provides a methodical, easy-
to-use process for data inspection. irregularities are identified, tagged, sent for correction, and re-
inspection to provide you with the highest level of quality. We then provide you with SurCheck so your
staff can conduct its own QC of the data. Using this process, we have achieved an exceptionally high level
of first-time client acceptance {98.8%).

® Ourextensive resources enable us to mobilize assets and personnel, as needed, shifting aircraft as needed
to take advantage of windows of opportunity for acquisition and moving staff if for any reason a project
becomes delayed - such as due to inclement weather. Many of our competitors do not have a large fleet
like us, so they have less ability during the acquisition phase.

o All told, Surdex takes extra effort to ensure your project is accomplished on time, as promised, meeting
your specifications, as easily facilitated for you and your staff. We have a client satisfaction rate of 98%
being “extremely satisfied.” Have peace of mind that your project will turn out exactly as you envisioned.

2. Project Management

N, Cornell Rowan will be the project manager and serve as the primary point of contact to your designated
representative(s) at all times. Cornell is an ASPRS Certified Photogrammetrist with over 34 vears of
photogrammetric mapping experience. He will be the direct point of contact, drawing upon cthers within the
Team when required. He reports to the Program Manager for this effort, Mr. Wade Williams, Surdex’s Director of
Project Management.

Surdex’s project management approach is founded on providing relevant information backed by frequent
communication. Each of our project managers has experience in nearly all phases of production and most are
Certified Photogrammetrists, They are guided by the philosophy that they must suppert the objectives of their
clients and efficiently manage internal resources.

Communication can take the form of face-to-face meetings, e-mails, telephone calls, faxes, webcasts, etc. Our
project managers are reguired to communicate with each of their clients at least once each week and are reguired
to respond to a client’s communication within 24 hours of receipt.

if an issue becomes evident to Surdex, our project managers will take the following course of action:

B inform the client that an issue has arisen and define the situation.
® Develop a set of suggested solutions or actions, consulting internal resources and experts.
B Convey the suggested solutions or actions to the client for discussion and approval.
Each of our project managers is reguired to:
B  Complete a Project Scope document that fully details each project as well as specific internal guidance.
@ Conduct a client kick-off meeting to ask questions and arrive at a consensus on all the project’s details.

B Host internal meetings:

s  Kickoff meeting with department heads to review all project requirements, evaluate resources,
and establish schedules,

*  Weekly internal status meetings with all applicable department heads and senior management,

s  Project close-out meeting that assesses our performance in detail and resuits in “lessons learned”
to improve future performance.

® Maintain information in our Enterprise database:
*«  Weekly updates of project cost-to-complete for each task.

s Weekly updates of project external and internal schedules.
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Upon completion of each project, the Project Manager and the business development representative are required
to assess the client satisfaction. These results are tabulated and provided to Surdex’s Executive Team as well as
posted for all employees. Metrics have also been established to grade our progress.

Surdex has developed custom software based on an Enterprise database implementation that provides real-time
status to our internal production and management staff. This includes tracking acquisition designs, acquisition
progress, and inspection results for both imagery and LIDAR. 1t also includes extensive tracking of
aerotriangulation, DEM development, digital orthoimagery, planimetric and topographic mapping, delivery, and
inspection. During the critical acquisition phase, acquisition will be reported daily via graphical and textual reports.
Since Image inspection occurs in parallel with acquisition, every day includes an update on inspection status and
the possibility of isolating re-flights in a timely fashion.

3. Communication for Multi-Participant Projects
Surdex often coordinates projects among several counties, municipalities, and other public entities. For example,
in 2018 a project in the State of Mississippi consisted of 10 counties including individual contracts with each
partner. One of the largest factors contributing to the success of a project is continuous communication,

Qur primary form of communication {receiving and delivering progress reports, responding to questions, etc.} is
via the regular email progress reports {noted in the project management section of this document). Each
participant receives regular updates which describe the status, any difficulties, proposed resolution, and outcomes
of fixes. Participants are continuously updated as to their individual schedules.

Should there be a need for a more immediate, collective form of communication, Surdex can establish a group
conference call (in which participants dial up on the telephone) or webinar {in which participants log on to the
internet to share the same screen). Surdex can also attend an in-person meeting with participants at a location
convenient to all participants or host the meeting at our facilities.

Proposed Method of Performance

PART ONE: ORTHOPHOTOGRAPHY

Surdex proposes acquiring digital imagery using the Leica ADS100 sensor in aircraft determined by availability and
suitability. Surdex will establish sufficient ground control to achieve the prescribed specifications and accuracy
standards, with sufficient QC points to validate project accuracy.

Our primary collection parameter is a sun angle above the horizon of 30 degrees or greater, We plan the collection
around this number with the general goal of having at least two hours of 30 degrees of more sun angle a day.
Using this as a guide, we sefect the target acquisition dates. Once selected we begin to monitor weather
conditions to identify windows of opportunity with suitable atmospheric conditions. When weather is predicted
collection conditions, we contact the client to make sure ground conditions for snow, ice and water are
appropriate. If approved, we deploy to the base airport in the Mid-Missouri Partners the day before the flight.
On the day of flight, we check the weather forecast and fly when the conditions are appropriate.
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The following table presents our understanding of the general specifications for orthophotography portions of
the project. With muitiple scenarics / resolutions {37 / 6”7 / 12” GSD) / project areas, this narrative will describe
our acquisition and production process in general. Surdex will discuss these options with Boone County and other
participants to elaborate on the scope, answer any questions, and refine a final scope of work. For the most part,
each county will be flown at the dominant resolution with higher/lower resolution sub-areas flown separately.

Gt Lptat U o dge e » 3 $J
¢ 3 SL1¢ () %
Acquisition Timeframe Spring 2019 10am ~ 2pm local time
Buffer 3007
. Leaf-off
Ground Conditions Ground uncbscured by snow, haze, fog, dust.
Less than 5% cioud cover.
Sun Angle Minimum of 30°
3" G5D | University of Missouri, Columbia 4.8sg mi

Boone County {746 sg mi)

Cole County

Howard County {partial)

6” GSD 1,340 sq mi

Callaway County {partial)
Resolutions by Areas Cooper County {partial}

Moniteau County {partial}

Howard County

2” Cooper County
! 2,287 sqmi
G50 | Moniteau County

Callaway County
Bands 3-Band {Red, Green, Blue} Optional Color IR on county-by-county basis
Imagery Formats ESRI Format
Accuracy Standards ASPRS Standard Mapping

R Controlled using Airborne GPS, MoDOT GPS
| C poi det
Ground Control Control points and Q potr; ts to be determined Reference Station Network and/or MO DNR
based on scenarios selected )
Geographic Reference System
Dat Vertical: North American Vertical Datum 1988 {NAVDE8)
atums Horizontal: North American Datum 1983 {NADS3}

Refe frame Missouri State P!an;;: ‘::al Zone Coordinate US Survey Feet

A. AERIAL ACQUISITION OPERATIONS

Imagery acquisition is the most critical phase of the project. Surdex brings over a half-century of experience
collecting image data and understands the limited opportunities for image acquisition. With Surdex’s 10 aircraft
located in Chesterfield, Missouri, we can have aircraft “on line” in less than an hour, enabling us to take advantage
of good weather to maximize capture.

The start and finish of acquisition will be coordinated with Mid-Missouri Partners to ensure acquisition with
optimal visibility and ground conditions.
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1. Aircraft

Surdex is widely regarded by clients and colleagues as one of the premier aerial acquisition companies in North
America. All of our aircraft are owned and operated by Surdex. We have a fleet of ten acquisition aircraft, which
are listed in Section 5.4 earlier in this document;

B Al aircraft are made by Cessna, standardizing mainténance, repair, inspection; aperation, and training.
B Abijlity to host any of our aerial data acquisition instruments {digital imaging sensors, LIiDAR).

W A mix of slower/lower and faster/higher aircraft to address our versatile acquisition equipment and
maximize our resources;

2. Sensor: The Leica ADS100 Digital Pushbroom Camera
Surdex owns five (5) Lelca AD5100 Airborne Digital Sensors, making our installation the largest in the United States
and one of the largest in the world. Surdex-led teams have logged over 4 million square miles of coverage with
the ADS100.as our primary sensor since late 2013,

The pushbroom imaging geometry. of the -ADS100- includes sets of arrays in the forward, nadir, and back
configurations, collecting imagery simultaneously to produce a "pixel carpet” of the ground scene and providing
alternative views of the ground scene and stereoscopic coverage. Each set of arrays acquires at full resolution in
red, green, blue, and near infrared.

teica ADS100 imaging operations {courtesy of Leica Geosystems).

: vt.éi‘cs ADS100 Imaging Arrays

FromNadie OV Pixels |

Forward | RGBN | 256 es.2> | 16,000
~ Nadir RGGBN 0’ 77.3° | 20,000
Backward |  RGBN 19.4° 7140 | 18,000

Pushbroom systems present optimal imaging geometry for digital orthoimages and support highly efficient
production:

B With the image displacement only varyir;g across the format — and not radial from the center as with
frame-format cameras — the amount of elevated feature lean in the final product is dramatically reduced.

B The pixel carpet acquired by the ADS100 substantially reduces the amount of seamlings required to
mosaic the orthoimages together, reducing the production effort and minimizing the possibility of
seamline artifacts. Correspandingly, the orthoimagery inspection effort Is reduced.

# The ADS100 sterecscopic geometry vields the highest attainable horizontal and vertical accuracies and
can meet the most stringent ASPRS standards. The ADS100 stersoscopic geometry is superior to the ”x9”
filrn cameras relied upon for decades.

B With the telecentric lens design of the ADS100, all light rays strike the focal plane normal to the arrays,
resulting in the same radiometric response for all pixels. This-avoids the well-known “fall-off” issues at the
edge of the exposure encountered by the lenses of conventional frame-format cameras. This simplifies
balancing during the mosaicking step by minimizing the image-to-image fall-off issue.
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W With each band {R,G,B,NIR) in each array
collecting. at. full resolution, features
imaged-by the AD5100:do not exhibit the
blooming-and smearing attributed to the
pan-sharpening  approach  taken by
virtually every large-format digital frame
camera on--the -market. today. This
enhances interpretation and results in an
aesthetically pleasing rendition of ‘color.
This project calls for 3-band imagery, with
options for 4-band on a county-by-county
basis:

| The spectral responses of the bands do not

overlap, makingthe ADS100 -ideal for

automated image classification

Feature - g : g : : Benem :
‘ { Reduced acquasntmn effcrz and time,.
Fewer resources retuired for farge projects. ,
Allows increase inacquisition altitude, reducing flight time in
rugged terrain since fewer line breaks are required; and canoften
operate above problematic airspaces.

Improved acquisition performance.

(2} Increases sen thity Higher image quality.

_{3) Increases airspeeds _ ‘ .
Nadir, forward, back srrays have fu celar and ,nea . _{ Improved stereoscopi¢ viewing and exploitation.
“ Superlor accuracy fordigital orthoimagery and topographic
4 mapping
Benefits of the pmhbwom apmth* oo L Substantially fess building lean.
{1} ‘Near-nadii views of ground features 1 Reduced production effort,
{2} Fewer seamlines required in mosaicking ;)mcess ' | Reduced QCeffort.
{3) - Continuous stergoscopic zmaging using the fomarﬁ and Untike frame-format cameras, full stereoscopic coverage along
aftarrays ; the flight direction in rugged terrain.

Best base~to~height mia (0.8} of any smsor on t%ae ma
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None

Nadir:

Forward: 16,000
20,000
Backward: 18,000

£2.5mm

14

5.0um

“Lum

205ms

12,500:1

77.3°

Fwd: 25.67
Back: 19.4°
Sterecy 45°

.80

{Traditional 5ilm cameras: 0.6)

14 bits/pixel

13 Arrays:
Fwd:  RGBN

Back:  RGBN

Nadir: ~ RGGBN

619-651
] 525585

1§ 435498
| 805882

Radiometricresponse (nmk:

{Red

| Near infrared (MR}

oot - o~ e

ADSIO0 Spectnt Rexponses

T g By et The non-averlapping spectral
N R i § bunds support 4-band projects
: i ! . and are ideal for cutomated
i : :

classification,

3
o 0 L] ol
Spertial Praponia i M
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Using a calibration range near our  ppe apsigps arrays provide varying perspectives along the flight
headquarters or in the field, each ADS100 is tine, supporting stereo exploitation and alternative imagery
“bore-sighted” to determine the alignment during mosaicking, {Wilson, NC 2017)

and position of the sensorwith respect to the
GPS antenna and Inertial Measurement Unit
{IMU). Surdex also maintains an absolute
radiometric calibration of each ADS100
{performed by Leica) to ensure optimal image
quality and appearance.

Aft array view

The pushbroom: technology offered by the

-ADS100 streamlines production, especially in

situations around elevated structures suchas

overpasses, bridges, etc. that are not typically

represented in bare earth elevation models, Moadir array view
Such feastures generally require a localized

surface elevation muodel to ensure acturate

portrayal. Since many features are captured

in a near-nadir fashion by the ADS100; this

additional production effort is not always

required.

The ADS100 forward and aft arrays support ~ Forwerdarray
stereoscopic exploitation and also provide

alternative views of ground features during

orthorectification and  mosaicking. For

example, if specular reflectance hampers imagery from the nadir array, the forward or aft array views of the ares
can provide an-alternative, eliminating this artifact.

Direction of

B. PROIJECT DESIGN

Because there are 50 many scenarios, it is impossible to provide a definitive project design {flight and control
design); upon award, the final project areas will be determined among the participants, and a design will be
circulated for approval. All design elements are created to ensure optimal efficiency, taking into account the
resolution {GSD), sensor swath width, flight lines, and buffer area. The survey control will be established for all
flights ~ imagery and LIDAR ~ to maximize coverage -and efficiency.

The project design is based on the deliverable tile Jayout and a 300’ buffer around the boundary. Flight planning
is the responsibility of Surdex’s Flight Acquisition Manager, and each flight plan is reviewed and approved by the
Project Manager. The Aerotriangulation and Survey Departments design the ground control network under the
direct supervision of a Certified Photogrammetrist and a Registered Land Surveyor.

1. Imagery Flight Design

With multiple diverse options {for both imagery and LIDAR acquisition), this section will discuss our design process
in general, opposed to creating specific designs, For each of the four scenarios {covering different area at varied
resolutions {from 3" GSD, 6” GSD and 12”7 GSD for orthoimagery), Surdex will determine the appropriate flying
height to ensure the resolution is met. A flight diagram will be laid out with the Leica MissionPro planning software
to establish flight lines, and then determine the number and location of control points that are required in order
to meet the accuracy specifications. Flight lines will be acquired with a minimum sidelap of 30% to ensure
adeguate coverage {the ADS100 is a pushbroom sensor and as such has no forward overlap)
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This software utilizes an elevation model to rigorously check for adequate forward and sidelap coverage as well
as desired product GSD, Flights are planned against the buffered coverage for each seasonal window portion of
applicable project areas.

2. Ground Survey Design
After the flight design is complete, Surdex will determine the number and placement of control points that will be
required to ensure product accuracy and check points required for validation of the deliverables. Control will be
_ established for both the imagery and LiDAR flights for optimal cost efficiency.

Ground control points are placed to provide a connection between the ground coordinate system and the imagery
coordinate system. Al imagery will be acquired with a geodetic grade GNSS receiver on the aircraft to reduce the
number of needed ground control points. Control points will be generally placed in an evenly distributed pattern
throughout the project area, These points will be used in the triangulation process to adjust all the aerial imagery
into the project coordinate system.

As a quality check process, Surdex will also target and survey additional ground check points to be used exclusively
in the quality check process to evaluate the accuracy of the final digital orthophotography. This QC process will
assure that the digital orthophotography meets ASPRS accuracy standards as outlined in the specifications.
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Our design approach is:

m  Utilize any existing survey points, some of which may be unrecoverable and may need replacement.
W Individual control/check points will be either paneled or photo-identifiable.

B A certain number of check points will be identified to provide independent validation of the project
accuracy.

Overall uniform dispersion of control over the entire project.

Focus on placing control at junctions of strips, maximizing the number of observations of control points
during aerotriangulation to strengthen the solution.

3. Acquisition Effort
During the Spring of 2019, at a 30° sun angle, Surdex will be able to acquire imagery for approximately 4 hours a
day during clear weather. Pilots will follow the final approved flight plan, during the hours meeting the minimum
sun angle. Owing to the unpredictability of weather, our flight department will mobilize aircraft for a project area
when visibility and ground conditions are suitable, and when they are not, the pilots will be redirected to clear
areas. This system enables us to acguire muiltipie projects and shuffle resources to optimize windows of
opportunity, as needed.

imagery is inspected after acquisition, and if any voids or unsuitable imagery is present, a reflight is scheduled as
soon as possible following the original flight; this ensures the highest degree of similar conditions between the
original imagery and recaptured imagery.

Based on the available hours and the total estimated acquisition hours from the project design, we anticipate up
1o three imaging aircraft and up to two LIDAR sensors will be required for this effort.

C. AIRBORNE IMAGERY ACQUISITION

Acquisition of imagery is one of the most critical phases of any project and requires an extremely high degree of
communication between Surdex’s Chief Pilot, Flight Acquisition Manager, aircrews, and project manager. Flight
plans are updated each evening by merging daily flight reports from the aircrews with the resuits of imagery
inspection to quickly isolate potential re-flights. The Enterprise database issues revised flight plans daily to
aircrews via the Internet and/or e-mail.

Surdex’s Pilots will inform the lacal Air Traffic Control {ATC) and/or military air traffic control authority in advance
of flight operations. This includes providing aircraft tail numbers and flight designs to ensure the local authority is
fully informed. For acquisition involving restricted airspaces and/or Military Operations Areas (MOAs), thorough
coordination with the Air Traffic Control centers and often military operations centers is required. In such cases,
Surdex proactively provides the necessary information, including flight plans, to the proper authorities to ensure
trouble-free access to the areas, Surdex has performed acquisition in and around highly sensitive airspaces, such
as White Sands Missile Range {New Mexico), Nellis Air Force Base {Nevada), and the Washington, DC ADIZ {Air
Defense identification Zone). Experience has shown that high degrees of communication and adherence to
directives results in long term success. In some cases, a government official has even been present on the aircraft,
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Clients are slways aware of our presence on their project.

,,,,, S e & @ i

Assure trouble-free access to restricted or military operations
areas.

Achieves optimal utilization of rescurces to ensure success for all
- { projects.

Clients continuously awara of their project’s progress.

Highest possible image quality across the entire projact.

" Abllity to handle numerous projectsacross North America:

} Maximurn application of resources to ensure success,

During imagery acquisition, Surdex flight crews employ the manual exposure value method. Once the aircraft is
at the capture altitude, light meter readings dre taken over representative terrain and appropriate exposure
parameters are locked down, Sensor operators then monitor the meter’'s measured exposure value beside the
current locked value along each flight line. if the locked vaiue differs from the meter’s average indicated value by
more than 1/3rd f-stop, the operator adjusts the focked value. This expostire metering method is superior to the
automatic approach since it does not respond to small bright or dark aréas in the scene that would bias the
exposure at theexpense of the larger area.

Before each acquisition day, a number of activities are undertaken by the aircrew:

B Up-to-date flight plans are downloaded and reviewed.
M Ajrcraft, ABGPS, IMU, and camera are all inspected for proper operation.
B Final weather checks are made.
B Flight plans are filed with the local airport/FAA,
B if required, base stations are set up.
At the end of each acquisition day:
B Aircraft flight logs are completed.
W Flight reports are completed and emailed or faxed to the production center.
B If necessaryimagery and data transferred from on-board storage to “transfer” hard drives.
B If appropriate, transfer drives are shipped priority overnight to the production center.
it is critical to collect ABGPS/IMU data with the highest possible integrity, taking into account such factors as:
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B Operation of base stations to maintain a reasonable distance to the project area.
| Avoiding IMU drift by limiting the length of lines — generally less than 80 miles or 20-30 minutes of flight.
Using CORS {Continuously Operating Refererice Stations) and/or local GPS reference networks to provide
mulitiple observations.
Surdex retains the flight report for each mission-and each is reviewad by production personnel, For example, if
extreme turbulence or cloud cover is cited by the aircrew for specific areas of the acquisition, prioritized attention
is paid to these areas by the inspectors. This.may result in a re-flight of a portion or all of 4 flight line.

D. IMAGERY INSPECTION

Imagery inspection is critical to the overall success of the project, so all imagery is viewed, graded, and stored in
the Enterprise database. Only with this approach can a qualified and timely determination be made regarding the
possible need for re-flights and image quality ensured.

ADS100 imagery inspection interface.

Hand-in-hand with image inspection is the processing of ABGPS/IMU data, which supports image reconstruction
for pushbroom cameras. Surdex uses the standard Leica workflow to capture and process the ABGPS and IMU
data; The ADS100 carries the Novatel SPAN GPS/GNNS inertial navigation system in the aircraft, Surdex uses
Trimble R8 model receivers to coliect ground base station GPS and GLONASS data during each flight. The position
of the ADS100 sensorand the GPS antenna are measured within the coordinate system defined by the central axis
of airplane. These measurements along with the GPS:and IMU data captured on each flight are processed using
Novatel Inertial Explorer software. Inertial Explorer produces a differential solution for the airborne positions and
attitude more than a hundred times a second for the duration of the flight. As the Leica ADS100 is a line scanner
there are no individual
stations, but rather a
stream of epochs or fixes
are produced at a rate of
128 per second. Only
during aerial triangulation
are discrete fixes
calculated at a spacing
dictated by image
measurement density.
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E. AEROTRIANGULATION

Since aerotrianguiation {AT) provides the foundation accuracy for the project, it involves checks and balances to
ensure accurate results are provided to production process to avoid costly and time-consuming re-work, The
inputs to AT include ABGPS/IMU data, sensor boresight data, sensor calibration data, ground control and check
point data, as well as the imagery itself.

The AT process involves the following steps:

®m  Automated measurement of pass and tie points appearing in the overlaps of the imagery.
B Interactive editing of pass and tie points.

™ Measurement of control and check points.

W Bundie adjustment yielding refined imagery position and attitude and all point positions.
™ f required, re-measurement of points and repetition of the adjustment.

The AT solution is based on a sophisticated bundle adjustment employing 2 mathematical model of the imaging
geometry. it relies on the use of far more observations {observed/recorded vaiues such as ABGPS, IMU, ground
control, and image measurements} than are required for a unigue solution. Using a least squares optimization
approach the observations are refined for a best fit. Carefulinspection is made of the various residuals {differences
between observed and adjusted values of parameters) reported by the solution. For example, should an ABGPS
observed position differ from the adjusted value by a significant amount, this may signal flawed ABGPS data or
processing.

Analysis of the quality of the AT solution is performed by a Certified Photogrammetrist who is highly skilled and
experienced with the process. Upon the completion of the AT process, the resuits are stored in the Enterprise
Database and published for use in the following production steps.

There are several types of points that are measured during the AT process:

- Aerotriangulation Points Type : :
: S Type o Description . | Measurement

Tie points Potns collected in erlapping imagesog - 1 N ]
imagery. Used to ensure images In the strip are tied together,

Automatically coliected and measured,
but may require manual collection andfor
editing in difficult areas {dense vegetation,
water bodies, etc.).

Points collected in overlapping images in adjoining and
overlapping flight lines/strips. Ensures adjoining strips are tied
Pass points together,

Pass points are often also tie points 50 as to strengthen the overall
solution.

Points of known ground position. Often paneled for recognition
and accurate measurement. Manually measured.

Points of known ground position. Often paneled for recognition
and accurate measurement. Manually measured.
Check points Not held to their known position during the AT adjustment
process. By allowing their positions to “float”, they provide an
independent check on the accuracy of the AT.

Control points

The Leica XPro software is used 1o triangulate ADS100 imagery. It is important to point out that the forward, nadir,
and aft arrays of the camera essentially form three separate images of the strip. Thus, the pushbroom scanner is
analogous to a frame camera in that all points are imaged in three-way stereoscopic views. Leica’s Orima software
is used to perform the bundle adjustment.
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Aerotriangulation of pushbroom imagery is simplified over the aerctriangulation of frame imagery. There are
fewer images from a logistic standpoint, simplifying the amount of automatic matching and manual editing that
rmust be performed. Additionally, the trajectory model ensures cohesive and accurate résults within each strip.

Leico XPro ADS100 werotriongulation interfaces.

An aerotriangulation report written by a Certified Photogrammetrist can be provided upon request. This addresses
the following items:

Bescription

include map projection; horizontal datum, vertical datum; linear units {US

Flight line indexes

Shapefile and/or graphical plot illustrating the imagery coverage against the
project area.

(1} For frame imagery, exposure stations represented as points.

(2} For pushbroom imagery, the flight lines represented by palylines between
the start and stop of imaging.

Point index

Shapefite andfor graphical plot iflustrating the points used in the bundie
adjustment; their type, and their identifier,

Weight values

List-of weights {standard errors) assigned to all parameters.

Sigma paught (o)

Fundamental single value that expresses the accuracy of the least squares
bundle adjustment. Usually reported in microns or pixels and is on the prder of
0.1-0.3 pixels.

Standard errors of controf points

X,¥,Z standard errors of control points as reported by the bundle adjustment.

Final-adjustment of control points

List of control points and a priari and final positions {X,Y,Z).

Points removed from the bundle adjustment

Points {any type) removed from the bundle adjustment and reasons why this
action was Yaken.
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: fi‘?“' ’Pﬁﬁ"f& {by t?ﬁé}

Summary of RMSE {Root Mean Square Error) values and estimated accuracy as
reported by the bundle adjustment.

I Summary of software used for'the measurement of points and bundle
L adjustment, issues encountered, et

F. F1ELD CONTROL SURVEY OPERATIONS

The control layout will encompass all final project areas for
both the imagery and. LIDAR acquisition. To assure
consistencyin-the field data- and eliminate observation
grrors, only fixed: height range: poles will be utilized during
GNSS field data collection. The survey will include only GNSS
geodetic receivers set to a minimum of five second epochs
for data collection: A minimum GNSS vector observation time
of 30 minutes will be utilized. The general data collection
minimum observation time will be determined by the vector
length using the formula: observation time = 30 minutes + 1
minute per kilometer beyond 30 kilometers. For each GNSS
observation site a-sketch will be developed, and a digital
photo will be acquired in the field. The digital images will be
acquired with a software application like: Theodolite that
automatically records GNSS coordinates and time on all field
images;

Ground survey operations.

The'basic netwark design will be'a GNSS rapid static network,
tied into National Geodetic Survey {NGS} horizontal and
vertical monuments. The NGS monumentation will consist of a minimum level Istorder horizontal monuments
and 2nd ordervertical monuments. On a daily basis all field observations and notes will be downloaded to the
Surdex ftp site by fleld crews. Thie Waypoint GrafNet or similar GNSS Least Squares post-processing software will
be utilized for all office processing of GNSS data. An initial free-net adjustment will be done to validate the
observations and locate any blunders in the input data. The free-net-adjustment will be constrained to one NGS
monument; cresting a minimally constrained network.

Once the free-net adjustment is completed, all observation data will be processed through the Onling Positioning
User Service {OPUS). The OPUS solutions for all observations will then be input into the post-processing software
as check-points in the solution. A second free-net adjustment will be performed to evaluate the OPUS check-
points against the NGS monument free-net. Any discrepancies will be investigated and resolved.,

The final adjustment of the network will be fully constrained to a minimum of four NGS horizontal monuments
and three NGS5 vertical monuments. In addition, a minimum of three surrounding NGS Continucusly Operating
Reference Stations {CORS) sites will be downloaded into the project. The final constrained adjustment will be held
to the NGS monuments and all CORS and OPUS solution positions will be evaluated as check-points. Any irregular
discrepancies in the final network will be evaluated and resolved. This method of least squares adjustment of the
survey network assures a known relationship between the NGS monumentation, CORS, and OPUS solutions within
the survey observations.
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Insummary: ‘ Survey network adjustment using GrafNet software.

B Ground photos will be provided for each
point along with pictures of the location to
guide measurement of the points during
aerotriangulation and  orthoimagery
accuracy validation.

B A control diagram will be furnished for all
survey points utilized on this effort. This
will include point positions and observed
baselines designating beginning and
ending points.

B A least squares adjustment will be
performed for all control points. Output to ,
be furnished in Excel format will include g e
results - of  the constrained -  and
unconstrained adjustment. This  will
include fixed coordinates and adjusted coordinates in latitude, fongitude and ellipsold height, error ellipse
values in meters, relative baseline error ellipses in meters, precision of the observed baselines in parts per
million {ppmj, and redundancy expressed as degrees of freedom.

M All field notes and observation logs will be neatly kept and indexed. This includes notes pertaining to the
establishment and/or extension of monuments. For recovered monuments, information onthe condition
of gach point will be provided in the notes, The obiservation logs for each point wiltinclude all information
pertinent to the recovery and observations required for office post-processing.

G. DicitaL ELEVATION MODEL {DEM) UppaTe/EDIT

There are two options for how the Digital Elevation Model can be updated based on the final scope of work
chosen by the County, It is our presumption that if Boone County chooses to acquire new LIDAR, then that data
would serva to generate a new DEM. Using this method, generation of the DEM could not begin until the LIDAR
data processing had been completed {pushing the overall schedule back). Alternatively, Surdex could
photogrammaetrically update the DEM.

This approach is based on using all existing elevation data, augmented where missing or requiring update, by
digital correlation and/for interactive editing. Dense image mapping will be developed, consistent with existing
spacing and density, to create an accurate surface model required for orthorectification. To provide the most
accurate terrain model, the elevation model is stored in Triangulated lrregular Network {TIN) format to support a
Digital Terrain Model (DTM) that accommodates a mixture of both gridded and irregularly spaced points, as well
as mass points.,

if areas reguire an update, we often use the Leica Semi-Global Matching {SGM) software to create an initial
elevation model, SGM vyields very high integrity surface models by matching nearly every pixel in all imagery
overlaps to create a “photogrammetric point cloud” analogous to first return LiDAR data.

H. PI1LOT PROJECT
A Pilot Project will be undertaken prior to full-up orthoimagery production in order to:

B Establish the desired appearance of the orthoimagery.
B Check the file form and format against project specifications.
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Surdex will coordinate the selection of one or more representative areas of varying ground cover {e.g., urban,
suburban, rural, wooded, etc.). Orthoimagery samples will be provided in these areas to establish standards for
clarity, tone, balance, and contrast desired for the project. This may require iterative processing of the samples to
achieve the desired appearance. Surdex then<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>