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PURCHASE AGREEMENT
FOR
PHOTOGRAMMETRIC PRODUCTS & SERVICES

ik d
THIS AGREEMENT dated the | 7 day of ‘»_SM\ wh A 2019 is made between Boone County.,
Missouri, a political subdivision of the State of Missouri through the Boone County Commission, herein “County™ and
Surdex Corporation, hercin “Vendor.”

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

1. Contract Documents - This agreement shall consist of this Purchase Agreement for Photogrammetric Products
& Services, Project Assessment Quotation (PAQ) Request number 48-16NOV 18, State of Missouri Contract
(S170285002 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
1171972018 and 12/11/2018 as executed and sent by Tim Donze on behalf of the Vendor. Al 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 number 48-16NOV 18, and the State of Missouri Contract
CS170285002 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 Monitcau County shall be awarded for a total project area of 2.349 square
miles. Included in the award is 4.8 square 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 |, 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 1§, each participating entity will be making its individual award.
Fach 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 separately; 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 miles;

s Total firm and fixed price for Orthophotography for Boone County: $48,370.00 which shail include Color-IR (1iem
4.2.4.4) and Ground Control (item 4.2.4.5) at no additional charge:

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

e Item 4.2.6 for LiDAR at $120,000.00, 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 (see Boone Co. 2019 Project Schedule). Detivery shall be
to the Boone County GIS Department, Attn: Nathan Mattox, 801 E. 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.

5. Binding Effect - This agreement shall be binding upon the parties hereto and their successors and assigns for so
long 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 agreement 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

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

IN WITNESS WHEREOF 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:
b KOMLA C Roﬁium,w by: Boone County Commission

A19894F22E6742B... DocuSigned by:

title President é;///%

M§L4&34@MLHB__Presiding Commissioner

APPROVED AS TO FORM: ATTEST:

@w Swud @nm |, (o by M

septandeaunse lor rannacdsarbennon, Count); Clerk

In accordance with RSMo 50.660, I hereby certify 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: - ] 1 O = .
JWQP{ILJ&FWA’ lm WW QW 1/11/2019 2010-71100 - $168,870.00

I @Rt EADss4s0.. Date Appropriation Account
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10.

12.

13.

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 sole discretion, shall give County the right to terminate this Contract.

Prices shall include all charges for packing, delivery, installation, etc., (unless otherwise specified)
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 delay
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
unopened 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 date 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 future 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 one 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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14.

15.

16.

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 Contractor’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 (COO,) 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 model numbers for all amounts invoiced to the County. If equipment serial
and model numbers 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” RESOLUTIOM
|FOR THE UNIVERSITY OF MISSOURI AREA IN BOONE COUNTYI

Item 4.2.4 — Orthophotography (See Attachment 4)

Option One: Orthophoto Regional Flight — Total Mileage — Price to Total Mileage Shown

4.2.4.1a Cost for 4.8 sqmi - 3” Color Orthophotography $ 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

4.2.4.4. 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 free, then for each additional mosaic the price is
$500.00/each.

4.2.5  Orthophotography Pricing - Continued

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 Flight
Number Range: Resolution
Total
Square
Miles 6"
4.2.5.1 30 to 100 $150.00 per sq mile
4252 101 to 800 $100.00 per sq mile
4253 801 to 2000 | $80.00 per sq mile
4254 2001 to $70.00 per square
4000 mile
4255 §70.00 per square
4001+ mile
PART TWO - LiDAR PRODUCT

Item 4.2.6 -LiDAR

4.2.6.1. OPTION 1 — Classifying Bare-Earth LiDAR: County-wide Flight and Processing (See Attachment 5)
4.2.6.1a. Cost for 690 sqmi- 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 #48-16NOV18
Photogrammetric Mapping Products and Services

Boone County Purchasing

613 E. Ash Street, Room 109

Columbia, MO 65201

Liz Palazzolo, Senior Buyver

Phone: (573) 886-4392 - Fax: (573) 886-4390
Email:_Ipalazzolo@hoonecountvino org

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

Round # 1 - Issued December 12, 2018

I) 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 #48-16NOV 18 paragraph 1.4 and 1s
hereby incorporated into and made a part of the vendors PAQ Response. The vendor shall indicate
acknowledgement by signing below:

Boone County Purchasing

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

Company Name:  Surdex Corporation

Address: 520 Spirit of St. Louis Blvd. Chesterfield, MO 63005

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

E-mail; TimD@surdex.com

Authorized Representative Signature:%@ate: 12/14/2018

Authorized Representative Printed Name: Ronald C. Hoffmann

Request for PAQ #48-16NOV 18 12/12/18
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PAQ Request 48-16NOV'18 — Round#2 Pricing Pages 12/12/18

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

Item 4.2.4 — Orthophotography (See Attachment 4)

Option One: Orthophoto Regional Flight — Total Mileage — Price to Total Mileage Shown

4.2.4.1a Cost for 4.8 sqmi - 3”” Color Orthophotography $ 6,000
4.2.4.2a. Cost for 3,142 sqmi - 6” Color Orthophotography $_ 219,000
4.2.4.3a. Total $_ 225,000

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:__ 3,053

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 3,053 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 Qr Check Here

if Cost Identified Below is the Same for All Participants: _Xx ):

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

4245. 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.

4.2.4.6. Optional digital file format 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.

4.2.4.7. Other Costs (Identify Cost Below Per PAQ Participant Or 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 - Alternate to Total Mileage Pricing - Price per each square mile
for the indicated mileage at the indicated resolution

Item Flight
Number | Range: Resolution
Total
Square
Miles 6"
42.5.1 30 to 100
$150
4252 101 to 800
$100
4253 801 to
2000 380
4254 2001 to
4000 $70
4.2.5.5 4001+
$70

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

N/A

Document 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.pdf

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 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 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: 573-886-4392

Fax: 573-886-4390

613 E. Ash, Room 109
Columbia, MO 65201

From: Tim Donze <timd@surdex.com>
Sent: Wednesday, December 12,2018 10:01 AM
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To: Liz Palazzolo <LPalazzolo@boonecountymo.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
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 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 48-16NOV18
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. I'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 I 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

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.

I thought I'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 early 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 so.

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 until after the first of the year or as late as April
first of 2020.

Nate: 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 model 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 them 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



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

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 all guestions 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 #48-16NOV8 Boone County et al. for Aerial Photogrammetry Services

Good afternoon: If any of the participants were to request the ability 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: 573-886-4392

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 4:19 PM

To: Liz Palazzolo

Cc: Lorie Thomas; Nathan Mattox

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

Attachments: Surdex_Proposal_48-16NOV18_CS170285001-004_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 LiDAR
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 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: 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 | 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: 573-886-4390

613 E. 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 <NMattox@boonecountymo.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 9” to 12” resolution 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:

e 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
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 <LPalazzolo@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@bogonecountymo.org>

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

Good afternoon: Thank you for responding to Request #48-16NOV18 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). 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 E. Ash, Room 109
Columbia, MO 65201
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OPTION 2 — Classifying Bare-Earth LiDAR: University of Missouri (See
4.2.6.2. Attachment 6) \

4.2.6.2a. Cost for 4.8 sqmi — 0.7m LiDAR over campus
(Point Cloud (all points returned), bare earth and hydro

flatten to USGS spec) $ 12,000
4.2.6.2b. Other Additional Cost $ 0
4.2.6.2¢. Total .7m MU LiDAR $ 12,000

OPTION 3 — Classifying Bare-Earth LiDAR: University of Missouri (See
4.2.6.3. Attachment 7)

4.2.6.3a. Cost for 4.8 sqmi — 4PPM QL2 LiDAR over campus

(Point Cloud (all points returned), bare earth and hydro )
flatten to USGS spec) $ 13,500

4.2.6.3b. Other Additional Cost $ 0
4.2.6.3c. Total 4PPM - QL2 MU LiDAR $ 13,500

OPTION 4 — Classifying Bare-Earth LiDAR: University of Missouri (See
4.2.6.4. Attachment 8)

4.2.6.4a. Cost for 4.8 sqmi — 10PPM QL1 LiDAR over campus
(Point Cloud (all points returned), bare earth and hydro

flatten to USGS spec) $ 15,000
4.2.6.4b. Other Additional Cost $ 0
4.2.6.4c. Total 10PPM MU LIDAR $ 15,000

PART THREE - TOPOGRAPHICS AND PLANIMETRICS

4.2.7. TOPOGRAPHIC AND PLANIMETRICS (See Attachment 9)

4.2.7.1. Cost for 4.8 sqmi Campus New 2’ Contours (Attachment 8) 5 2,500
4.2.7.2. Cost for 4.8 sqmi Roofline Elevations for MU Campus 5 4,000
4.2.7.3. Other cost associated with topographics and planimetrics that will be charged:

Item 4.2.7.1. is based on LiDAR being part of the final scope of work.

Page | 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
Products 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.

Our typo is in the description of the resolution. The correction changes 9” to 12” resolution 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:

e 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
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 <LPalazzolo@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.org>

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

Good afternoon: Thank you for responding to Request #48-16N0OV18 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). 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.



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

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 E. Ash, Room 109
Columbia, MO 65201
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FoRromATToN Photogrammetric Mapping Products & Services
42238 Other Cost (Identify Cost Below Per PAQ Participant Or Check Here if
Cost Identified Below is the Same for All Participants: X )
Not applicable.

SCENARIO 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

4.23.1. Cost for 4.8 sqmi - 3" Color Orthophotography $ 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

4.23.3. Cost for 2,334 sqmi — 12" Color Orthophotography $ 63,000
4.2.3.4a Total $ 137,500
4.2.3.4b. Total with additional area $ 149,000
423.5. 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 if

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

Ground Control cost is included in the ortho pricing above.

42.3.7. 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 is free, then for each additional mosaic $500 per.

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

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

Not applicable.

PaGe | 10
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Liz Palazzolo

From: Liz Palazzolo

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

To: Tim Donze

Cc: "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. 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 E. Ash, Room 109
Columbia, MO 65201
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PROPOSAL

E-mail Submission: Ipalazzolo@boonecountvmo.org

613 E. Ash Street, 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

Request for Proposal

Submitted To: Boone County Purchasing Department

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

48-16NOV18
CSJ70285001-004 PAQ ReQUEST

#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
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Cover Letter

November 16, 2018

Liz Palazzolo

Senior Buyer

Boone County Purchasing Department
613 E. Ash Street, Room 109
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 “#48-16NOV18 PAQ, County of Boone, Missouri” under the State of Missouri Contract C5170285001-

004, Photogrammetric Products and Services.

Surdex brings numerous advantages to this project:

Our 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 last project is a new feature that gives access through a web service to provide
early access to preliminary orthoimagery. 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 level of technical detail in our proposal responses so 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.

W 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 photogrammetrically 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
regional 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 login are below. Please note that the login and password are case-sensitive.

Site: ftp.surdex.net
User: Boone

Pwd: Sdx2018

If you have any gquestions or comments, do not hesitate to contact me directly at any point in the evaluation
process.

Sincerely,

SURDEX CO TION

Tim Donze
Vice President Business Development, Midwest Region

Direct Tel: 314-422-7616
Email: TimD@surdex.com
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4.1 PAQ 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 Blvd.

Chesterfield, MO 63005

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

Security#) 43-0690641

Print Name: Ronald C. Hoffmann Title:  President
Signature: % ( Z, %Mate: 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 CSI 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 fees, materials,
out of pocket expenses, sub-consultant fees and any other costs.

All pricing shall be considered firm 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 (See Attachment 1)
Option One: Orthophoto Regional Flight - Total Mileage

4.2.1.1. Cost for 4.8 sqmi - 3" Color Orthophotography $ 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 area is contiguous to Boone County $ 74,000
4.2.1.3a Total $ 69,000
4.2.1.3b. Total with additional area S - 80,000
42.1.4 Color-IR Option (Identify Cost Below Per PAQ Participant Qr Check Here if Cost

Identified Below is the Same for All Participants:_X _ )

Color-IR cost i1s included in the ortho pricing above.

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

Ground Control cost is included in the ortho pricing above.
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Optional digital file format MrSID photomosaic

(Identify Cost Below Per PAQ Participant Qr Check Here if Cost [dentified Below is
the

Same for All Participants: X )

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

42.1.7

Other Cost (Identify Cost Below Per PAQ Participant Qr Check Here if
Cost 1dentified 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

Item 4.2.2 - Orthophotography (See Attachment 3)

Option One: Orthophoto Regional Flight ~ Total Mileage

4.2.2.1.
4.2.22a.

4.2.2.2b.

4.2.2.3.
4.2.2.4a
4.2.2.4b.

4.2.25.

Cost for 65.6 sqmi - 3" Color Orthophotography $ 26,000
Cost for 746 sqmi - 6" Color Orthophotography $ 63,000
Or

Cost for_é—81 sqmi - 6" Color Orthophotography -

Additional area is contiguous to Boone County $ - 74,000
Cost for 2,334 sqmi — 9” Color Orthophotography $ 126,000
Total $ 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.

42.2.6.

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.

4227.

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 is free, then for each additional mosaic $500 per.
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4228 Other Cost (Identify Cost Below Per PAQ Participant Or Check Here if
Cost Identified Below is the Same for All Participants: X )
Not applicable.

SCENARIO 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

4.23.1. Cost for 4.8 sqmi - 3" Color Orthophotography $ 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

4.2.3.3. Cost for 2,334 sqmi — 9” Color Orthophotography $ 63,000
4.2.3.4a Total $ 137,500
4.2.3.4b. Total with additional area $ 149,000
423.5. Color-IR (Identify Cost Below Per PAQ Participant Or Check Here if

Cost Identitied 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 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 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 is free, then for each additional mosaic $500 per.

4.2.38. Other Cost (Identity Cost Below Per PAQ Participant Or Check Here if

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

Not applicable.
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SCENARIO FOUR PRICING - FOR BOONE COUNTY, THE UNIVERSITY OF
MISSOURI, HOWARD COUNTY AND COOPER COUNTY —|6” RESOLUTION IN ALL

-

vltem 4.2.4 - Orthophotography (See Attachment 4)

Option One: Orthophoto Regional Flight - Total Mileage

4.2.4.1. Cost for 4.8 sqmi - 3" Color Orthophotography h) 6,000
4.2.42a. Cost for 3142 sqmi - 6" Color Orthophotography A 219,000
Or

4.2.4.2b. Cost for 3277 sqmi - 6" Color Orthophotography -

Additional area is contiguous to Boone County A 229,000
4.2.43a Total $ 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.

4.2.4.5. 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.

4.2.4.6. 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 each additional mosaic $500 per.

4.2.4.7. Other Cost (Identify Cost Below Per PAQ Participant Or Check Here it
Cost Identified 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 Square
Miles 3” 6” 9 12>
4251 30 to 100
400 150 100 50
4252 101- to 800
? 300 100 68 35
4253 801 to 2000
¢ 255 85 62 29
4254 2001 to 4000
240 80 59 27
4.2.5.5 4001+
225 75 51 25
4256 Other Cost associates with per mile pricing that will be charged:
None
PART TWO - LIDAR PRODUCT
Item 4.2.6 - LiDAR
42.6.1. OPTION 1 - Classifying Bare-Earth LiDAR: County-wide Flight and
Processing (See Attachment 5)
4.2.6.1a. Cost 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
4.2.6.1c. Total .7m County LiDAR $ 120,000
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4.2.6.2b.
4.2.6.2¢c.

4.2.6.3.

4.2.6.3a.

4.2.6.3b.
4.2.6.3¢c.

4.2.6.4.

4.2.6.4a.

4.2.6.4b.
4.2.6.4c.

4.2.7.

4.2.7.1.
4.2.7.2.
4.2.7.3.
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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

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

Item 4.2.7.1. is based on LiDAR being part of the final scope of work.

flatten to USGS spec) $ 12,000
Other Additional Cost $ 0
Total .7m MU LiDAR $ 12,000
OPTION 3 — Classifying Bare-Earth LiDAR: University of Missouri (See
Attachment 7)
Cost for 4.8 sqmi — 4PPM QL2 LiDAR over campus
(Point Cloud (all points returned), bare earth and hydro
flatten to USGS spec) $ 13,500
Other Additional Cost $ 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 returned), bare earth and hydro
flatten to USGS spec) $ 15,000
Other Additional Cost $ 0
Total .10PPM MU LIDAR $ 15,000
PART THREE - 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
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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

hA &H A A
(=R LR { e A L}

Total Additional Charges

Other PAQ Response Details:

5.1.1

5.1.5

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: 2/1/19-3/31/19

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 (MU)/Delivery to Participating Entity: _ 16 Calendar Days
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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 parties involved in the response, to
include, but not be limited to, oral presentations, demonstrations, site visits and responses to request for
clarification, if any. Provide the following:

Name: Tim Donze

Address: 520 Spirit of St. Louis Blvd., Chesterfield, MO 63005

E-mail: TimD@surdex.com

Phone Number: (314) 422-7616 direct or (636) 368-4424 desk or (636) 368-4400 main office

Fax:  (636) 368-4401

Hours of Availability: 8amto 7 pm.

5.3 EXPERIENCE AND RELIABILITY

The evaluation of the vendor's proposed experience 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 experience and reliability. The following
information should be provided by the vendor in order to assist Boone County in the
evaluation of the vendor's experience and reliability. The County reserves the right to use
this information, including information gained from any other source, 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 evaluation 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, etc.:

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 nationwide presence,
including projects in Canada and Mexico. Approximately 100 employees work at our headquarters building and
hangar complex at the Spirit of St. Louis Airport in Chesterfield, Missouri. Our clientele includes federal, state, and
local government as well as private engineering, defense mapping, and Homeland Security.
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Qur success can be attributed to our:

Robust Quality Control Measures: Building upon achieving iSO Certification for specific geospatial
products for the National Geospatial-Intelligence Agency, Surdex has instituted I1SO 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 large-format digital imagery sensors (five Leica ADS100s, three Leica
DMC-15s), six Leica RCD30 medium format digital sensors configurable as separate or oblique (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 availability. Our 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 6 hours, allowing
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 numerous repeat state and local government and private clients.

Web-Based Client Product Inspection Tool: 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.

IT 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 LTO6 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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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 Area Code  (314) 768-2735

Email Address: MMohan@stlmsd.com

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

of Reference:

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 6” GSD imagery using the ADS100 sensor (we also acquired imagery in St. Charles County, which provided additional
project area). In 2016, Surdex acquired 665 square miles of orthoimagery in St. Louis City and County. We collected the imagery using the

ADS100 sensor at a resolution of 6” GSD and utilized existing control from St. Louis County and the surface from a Surdex LiDAR project.

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

partners.

Acquisition Conditions

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

2016 ADS100 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 Deliverables ®  Mosaic seamlines exported to ESRI shapefile.
e Tile layout in ESRI shapefile format.

Dates Late February — Early April each year

Subcontractors N/A

To properly collect data for St. Louis’s diverse terrain, Surdex planned additional
Highlights flight lines over areas with a high density of tall buildings and flew as close to
midday and late in the season as possible to minimize the length of shadows.
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Surdex will utilize one of our survey subcontractors from our State Contract for field Survey.

| Subcontractors

Proposed Subcontractor (Name and Address) _

David Mason & Associates

Service Proposed to be Provided by the Proposed Subcontractor

St. Louis, MO 63021

800 South Vandeventer Field survey
St. Louis, MO 63110

EFK Moen

13523 Barrett Parkway, Suite 250 Field survey
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Sensor Make/Model

S —

Teledyne Optech Galaxy

. Surdex’s LIDAR Sensors
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_ViEE
Applanix AP60

Teledyne Optech Galaxy

12SEN314 10/25/2016

11/23/2016 Applanix AP60

Teledyne Optech Galaxy

5060407 02/06/2018

02/23/2018 Applanix AP60

12-Workstations

3-Summit Evolution

Direct collection into Arc GIS and
Microstation

“ GIS /CADD Software

13-ESRI ArcGlIS for Desktop
3-AutoCAD

14-Bentley MicroStation
1-GEOPAK Survey
1-GEOPAK Site

2—-GEOPAK Descartes
InRoads

4-Workstation Computers
6—GIS Arc/INFO Workstations

Digital Orthoimagery and Imaging

3 Tape Library Systems

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

XPro

Photogrammetric Software

ImageStation Aerial Triangulaion (IST)
14-Softplotter
Leica XPro

6~Trimble TSC1 data collectors running
Survey Controller data collection software
1--Leica 5 TCRO3 second total station
4-Trimble R8 GNSS receivers
4—Trimble R10 GNSS recievers
1-Trimble R8 GNSS VRS rover with TSC2
data collector running Access field data
collection software

1-Trimble R8 GNSS VRS rover with TSC3
data collector running Access field data
collection software

4-TOPCON HIPER IV GNSS receivers
10-CHC OPUS RS GNSS receivers

with Trimble internal boards

2 —Trimble Business Center (TBC) post
processing software

2 — Novatel Waypoint GrafNav/GrafNet
GNSS post processing software
CORPSCON

Blue Marble Geographics
GeographiCalculator

1—CHC N71 GNSS CORS base station

1 - Trimmark RTK Base radio

Surdex Enterprise Database

Surdex Inspection Tool
Surdex Ortho

Surdex Grouping Tool
Client Product Acceptance Tool
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topographic feature collection and digital orthoimagery
production.
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. CORNELL ROWAN, CP

Project Manager

EXPERIENCE PROJECT DUTIES
Cornell oversees assigned projects and manages the
scopes of work for various clients.

| Surdex Corporation

* Compar'my: 10years He is responsible for managing in-house
*  Professional: 34 years communications regarding all aspects of project
EDUCATION

execution including client communication, project

W B.S. Engineering Technology, Jackson planning, surveying, aerial photography acquisition,
scanning, aerial triangulation, LIDAR processing,
planimetric/ topographic feature collection and digital
orthoimagery production.

State University, Mississippi
CERTIFICATION/MEMBERSHIP

W ASPRS Certified Photogrammetrist,
#1055 (1997)
SOFTWARE PROFICIENCIES
ESRI software (Arcinfo, ArcGIS and
ArcView), Intergraph’s MicroStation,
AutoCAD, Autometric’s SoftPlotter,
PhotoShop and Microsoft Office

 STEVE KASTEN, CP, RLS
Senior VP, Survey / Photogrammetric Engineering
EXPERIENCE PROJECT DUTIES

Steve has over 35 years of experience in the fields of

W Surdex Corporation
photogrammetric engineering application development,

y Compar.my: 17 years photogrammetric mapping, geodesy, cartography and
*  Professional: 37 years surveying. While at Surdex, Steve has performed
EDUCATION

disparate duties that include the management of
® B.S. Earth Science/Cartography, photogrammetric projects, airborne GPS survey data
and triangulation. In addition to his extensive project
management experience, Steve has experience
providing direct photogrammetric engineering support
services. He is skilled in developing algorithms for
sensor modeling, post processing of GPS data, error
CERTIFICATION / LICENCES propagation, photogrammetric data reduction, and
W ASPRS Certified Photogrammetrist, implementing algorithms into engineering programs.
#1038 (1997) Steve is a licensed professional in Survey, here is a
listing of his licenses:

Southern University Edwardsville
Illinois

B M.S. Civil Engineering &
Photogrammetry, Purdue University

W Survey Licenses:

s  Florida PSM # LS6682 ¥ Florida Professional Surveyor and Mapper License #
e North Carolina PLS #1-4106 LS6682
*  Oregon PP #80665RPP M North Carolina Professional Land Surveyor, #L-4106

. South Carolina PLS, #24303

] Virginia SP #000119
SOFTWARE PROFICIENCIES W South Carolina Professional Photogrammetric Land

Surveyor, #24303
W Virginia Surveyor Photogrammetrist, #000119

W Oregon Professional Photogrammetrist, #80665RPP

AutoCAD, MicroStation, Global Mapper,
Trimble Business Center, Trimble
Geomatics Office, Waypoint
GrafNav/GrafNet, Corpscon, ISAT, Bingo,
XPro, ESR! ArcGIS, IMAGINE, Agisoft
Photo, Scan, Pix4D, iSite, Realworks

. DAVE BEATTIE, CP
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B We process data through our web-based inspection tool (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%).

B Our extensive 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 fieet
like us, so they have less ability during the acquisition phase.

B 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
Mr. Cornell Rowan will be the project manager and serve as the primary point of contact to your designated
representative(s) at all times. Corneli is an ASPRS Certified Photogrammetrist with over 34 years of
photogrammetric mapping experience. He will be the direct point of contact, drawing upon others 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 support 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. Qur
project managers are required to communicate with each of their clients at least once each week and are required
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.
B Develop a set of suggested solutions or actions, consulting internal resources and experts.
M Convey the suggested solutions or actions to the client for discussion and approval.
Each of our project managers is required to:
B  Complete a Project Scope document that fully details each project as well as specific internal guidance.
B Conduct a client kick-off meeting to ask questions and arrive at a consensus on all the project’s details.

B Host internal meetings:

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

e  Weekly internal status meetings with all applicable department heads and senior management.

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

B Maintain information in our Enterprise database:
e Weekly updates of project cost-to-complete for each task.

e Weekly updates of project external and internal schedules.

Pace | 34




DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

\\ , PROPOSAL
\\ RDEX 48-16NOV18 PAQ | €S170285001-004 CONTRACTS
CORPORATION Photogrammetric Mapping Products & Services

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. it 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.

Our 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 select 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 multiple scenarios / resolutions (3” / 6” / 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.

Summary of Digital Orthoimagery Specifications (3" / 6” / 12” GSD)

Parameter : Specification | Comments
Acquisition Timeframe Spring 2019 10am — 2pm local time
Buffer 300’

Leaf-off
Ground Conditions Ground unobscured by snow, haze, fog, dust.
Less than 5% cloud cover.
Sun Angle Minimum of 30°
3” GSD { University of Missouri, Columbia 4.8 sq mi

Boone County (746 sq 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

12” Cooper County )
GSD | Moniteau County 2,287 sqmi
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

Controlled using Airborne GPS, MoDOT GPS
Reference Station Network and/or MO DNR
Geographic Reference System

Control points and QC points to be determined

Ground Control .
based on scenarios selected

Datums Vertical: North American Vertical Datum 1988 (NAVDS88)
a4 Horizontal: North American Datum 1983 (NADS83)
Missouri State Plane Central Zone Coordinate
Reference Frame System 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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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. Allimagery 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:

B Utilize any existing survey points, some of which may be unrecoverable and may need replacement.
M 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 controf 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 acquire multiple 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
to 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 results 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 local 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.

Pacr | 42




DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

‘\\ PROPOSAL
~\ SURD 48-16NOV18 PAQ | C5170285001-004 CONTRACTS
Torrorarion Photogrammetric Mapping Products & Services

E. AEROTRIANGULATION

Since aerotriangulation (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:

B Automated measurement of pass and tie points appearing in the overlaps of the imagery.
Interactive editing of pass and tie points.
Measurement of control and check points.

Bundle adjustment yielding refined imagery position and attitude and all point positions.

If required, re-measurement of points and repetition of the adjustment.

The AT solution is based on a sophisticated bundle adjustment employing a mathematical model of the imaging
geometry. It relies on the use of far more observations (observed/recorded values such as ABGPS, IMU, ground
control, and image measurements) than are required for a unique solution. Using a least squares optimization
approach the observations are refined for a best fit. Careful inspection 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 results 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

Description Measurement

Points collected in overlaing image alonfp of
imagery. Used to ensure images in the strip are tied together.

Automatically collected and measured,
but may require manual collection and/or
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 so as to strengthen the overall
solution.

Points of known ground position. Often paneled for recognition

Control points
po 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.

The Leica XPro software is used to 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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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 processes all deliverable imagery to the appearance established
during the pilot project.

Surdex typically uses “image metrics” developed on the USDA NAIP to guide initial processing. Our custom
software automatically computes many of the image metrics during processing and stores the results in our
Enterprise database — beginning with initial processing of the raw imagery all the way through mosaicking and
balancing. In our opinion, the key metrics are:

B Histogram clipping — taking care to preserve a tonal range that does not interfere with shadow detail or
“blow out” bright areas.

B Brightness — centering the mean pixel count to ensure overall balance. Note that this metric sometimes
requires localized modification in unusually bright or dark areas.

M Contrast— properly maintaining contrast to avoid faded or washed out areas.

B Color balancing — performed to avoid shifts in color. A key measure here is that of “neutrality,” which
means that gray features (concrete roads, for example)} remain so during processing. If gray features are
preserved, overall true color is maintained throughout.

With years of experience and customized processes and software, Surdex has gained expertise in handling the
critical global balance process over very large areas — even the ability to incrementally produce and deliver data
to meet client priorities while still maintaining a consistent overall result. Our experience is that only minor
radiometric adjustments around seamlines are needed to ensure flawless colorimetry across the entire project
area.

I. DIGITAL ORTHOIMAGERY PROCESSING

1. Image Processing Approach
Our approach to image processing involves the following key points:

B Sensor-specific processing is used at the front-end of the production chain using sensor manufacturer
software. This includes initial color balance, brightness, contrast, etc. Afterwards, all image processing is
handled with Surdex’s custom-developed software and processes.

B All imagery is retained in 4-band and 12 bits/pixel format (“4x12”) until the final tiles are produced. This
allows us to make localized adjustments to color, tone, contrast, etc. without compromising the overall
quality of the deliverable product.

B The 4x12 format supports re-mapping to 8 bits/pixel, and to color and/or color infrared (CIR).

B All image resampling is performed using bi-cubic or Lagrange interpolation kernels to eliminate aliasing
and similar artifacts.

Orthoimagery is produced to a contiguous “Master Tile” layout that encompasses the entire deliverable area with
adequate buffering in 4x12 format in the reference frame of the project deliverables. Once the Master Tiles are
completed, they can be used to generate all delivery tile layouts, including re-projection and changing of linear
units (i.e.: US Survey Foot, International Foot, Meter, etc.) and re-mapping to the desired bit depth and number
of bands using an automated process.

Surdex’s customized processing environment is a mix of third party, open source, and custom-developed
algorithms and processes, operating within a distributed processing environment. We utilize a common user
interface, referred to as “Grouping Tool” (GT), and our entire production and project management staff is trained

PaGe | 49




DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

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

in its usage — simplifying cross-training to maximize the staff potential. An underlying Enterprise database tracks
all source, interim, and final products. Image processing and orthorectification technicians all utilize calibrated
display monitors to ensure consistent results.

. Features and Benefits of Surdex’s Orthoimagery Production Process

Benefit

Feature

e - S S O G O o

Client participates in desired appearance of final product far in
tmage color, tone, balance, etc. prototyped before production advance of delivery.

begins in a Pilot Project. The pilot project also checks form and format of deliverabie
imagery, metadata, etc.

All image processing and production performed in “4x12” space

{4 bands, 12 bits/pixe!) until the cutting of deliverable image Preserving full content provides maximum latitude in mosaicking
tiles: process.
{1) Generate color, 4-band, and/or color infrared Ensures highest possible quality products.

{2} 8 or 12 bits per pixel deliverables
internal production tiles are in a contiguous (seamless) format,
with deliverable tiles generated at the final stage. This supports;

(1) Overlapping deliverable tiles

{2) Multiple deliverable tile layouts

{3} Multiple map projections

{4) Multiple product resolutions
Highly automated absolute radiometry and atmospheric
processing, reduces:

(1) Level of subjectivity by technicians Higher volume and throughput.

(2) Production labor effort

{3) Changes to be made in final stages of production
Customized searnline generation process:

(1) Highly effective

(2) _inclusion/exclusion areas (such as building footprints)
Proven ability to incrementally produce large orthoimagery Allows incremental QC and delivery to address client priorities,
projects while preserving a seamless appearance at completion. | leveling of QC resources, and schedule compression.
Complete lineage of all processing.
Automated generation of FGDC-compliant metadata.

Accommodates clients with requirements for multiple layouts of
deliverable products at marginal additional cost.

Accommodates last-minute changes.

Edits to data only done once to support multiple products.

Seamless final product.
Reduced customer review.

Enterprise database underlying alf imagery and data.

Web-based QC tool available free-of-charge for clients:

(1) Reduces cost and time associated with multiple Accelerates QC and acceptance process.
deliveries of hard drives Audit trail of ail changes.
(2) Fast turnaround of fixes and validation of fixes Reduces time for customer QC.

{3) Progress tracking

Using Surdex’s Grouping Tool, image processing technicians organize large blocks of orthoimagery into groups
with common characteristics, not necessarily coinciding with individual flight missions. The tool can display images
in ground space, allowing operators to see the relative image quality between neighboring images and can be
viewed in either color or CIR to ensure 4-band continuity. The grouping of images is important because:

M The atmospheric conditions during capture may result in imagery covering regions of differing
degradation caused by haze. This is particularly true in coastal areas.

B Sun movement during the day affects the direction of sun illumination. Understanding this allows efficient
solar corrections of groups with common illumination effects.
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B Creation of the Master Tiles and deliverable tiles.

Specular Reflection

Specular reflections caused by glare from sun reflections off water bodies and/or large structures may be present
in some orthoimagery and are delineated during image inspection for use in the mosaicking step. In addition, the
Enterprise Database computes the sun elevation angle and azimuth for all acquired imagery.

Surdex’s approach is to minimize the spectral reflectance by seamline placement using a standard feathering,
thereby ensuring that features along the land/water interface are not affected. This may result in a visible mosaic
seamline within a body of water depending on the level of spectral reflectance and or tonal change between the
orthoimages.

The ADS100 potentially lends itself to better treatment of objectionable artifacts stemming from effects such as
specular reflection, wind chop, and the like involving bodies of water.

Since the ADS100 has continuous acquisition of forward and aft imagery through arrays mounted approximately
25.6° (forward) and 17.7° (aft) relative to the nadir array, it can provide alternative views. Since the key issue with
specular reflection and the like is the relative angle between viewing and the sun location, the two arrays provide
alternatives to the nadir array. For example, if a mission is flown into the direction of the sun, it is logical to assume
that the forward and nadir arrays may be adversely affected by resulting specular reflections. However, the aft
array is often unaffected since because is looking in the opposite direction and the orthoimagery technician can
use orthoimagery from this array, eliminating or minimizing the adverse effect.

During image inspection, the nadir array is evaluated for specular reflection and each affected image/strip
annotated in our Enterprise database. This same database also tracks the sun angle and azimuth at the exact time
of imaging, setting the stage for the prediction of specular reflection effects. If a nadir image is flagged for specular
reflection, the ortho technician is alerted to the situation and will address it during production.

Seamline Generation
There are three steps in the seamline process:

Custom-developed automatic
seamline tool interface.

B Automatic generation of initial seamlines.

B Editing of seamlines by skilled technicians. .
vt R - ;
H Application of the seamlines. C A et i
The automatic seamline generation is executed in our distributed o 5 e :
processing environment. Our custom-developed approach ::F"‘;_‘ : L et Pon :
analyzes the many possible seamline paths to create the optimal il IR 4
seamline between all overlapping orthoimages. s g
Darkcer; Be t = ¥
Technicians review the automated seamlines and correct any requiring R !
revision. The technicians log the accepted seamlines in the database, e
resulting in each seamline polygon having a record the technician and R i
date/time. g
Seamline placement by the technicians focuses on ensuring no distortion e e
or positional displacement to the greatest extent possible. This includes, . T {
bUt is not limited to: Tamw | PITNS2IIN0R okt tes MASTERY i
i fomo  ZTOIECS_Kamas Vel MASTER H
B Flevated transportation features, such as bridges and overpasses, | Pew R TaAn gwn

will be locally modelled with a digital surface terrain model that VNS —
will eliminate layover and smearing.
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Seamlines do not cut through buildings, roads, overpasses, towers, etc. that would result in splitting or
otherwise distorting the feature.

Using the additional imagery over the tall buildings (greater than 6 stories), technicians will ensure the
view exhibiting the least lean will be incorporated into the final product.

The number of seamlines crossing roads is minimized to the maximum extent. If a seamline must cross a
road, positions are selected to minimize cutting through any features.

In general, seamlines are selected to follow linear and natural features, reducing as much as possible
temporal and color differences. '

Surdex will supply an ESRI shapefile that fully delineates the seamlines, automatically generated by custom
software. Each orthoimage merged into the mosaic is defined by a polygon representing its bounds with each of
its overlapping neighbors. The polygon attribution contained in the shapefile includes, at a minimum:

Date of acquisition.

Polygon start/end date/time.

Spectral resolution (color, CIR, 4-band).

Sensor make/model (e.g.: Leica ADS100) and serial number.
Aircraft type and tail number (e.g.: C441, N2NQ).

Average flying height.

Global and Block Balancing

Surdex’s custom-developed balancing software eliminates any evident residual issues. This is handled by two
functions:

Block Balance fits correction models to each strip of images with a single simultaneous bundle adjustment.

Global Balance corrects for local differences in illumination between strips. The results can be previewed
without the need to generate intermediate files.

Tile Writing

During this step, all balance adjustments and seamlines are applied to the individual orthoimages to create the
Master Tiles. Afterwards, the deliverable tiles can be generated and our custom software can create virtually any
tile layout using automated batch processing. This includes support for:

Overlapping and contiguous tile layouts.
Multiple tile layouts.
Creating tiles in other map projections and/or linear units (e.g.: meter vs. US Survey Foot).

Since the Master Tiles are in 4x12 format, tiles can be delivered as such or remapped to 8 bits/pixel, and
in 4-band, color, or color infrared (CIR) format.

Supported output file formats include MrSID, GeoTIFF, JPEG, JPEG200, ECW, TIFF/TFW, etc.

The Master Tile concept makes error correction during inspection very simple and comprehensive. Once an error
is corrected in the Master Tiles, all applicable client tile layouts are automatically regenerated, potentially
resolving numerous deliverable tiles.
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Feature

Save call-outs to a shape file or CSV files. View within other applications (ESRI ArcMap, AutoCAD, etc.)
CSV easily imported into Excel.

Measurement toof (points, distance, and area).
User-selectable units (i.e.: feet, meters, miles,
kilometers, etc.)

Supports investigation of call-outs against specifications {such as seamline shear,
size of artifact, etc.).

Print current screen to printer or PDF. Simplifies creation of samples, bug reporting, etc.

Upon request, Surdex can provide a video and PowerPoint presentation to familiarize and train users on
the tool's use, as well as access to a sample project.

The following pages portray selected aspects of SurCheck.
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Work 2one Progress.
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2. LiDAR Ground Survey

The control points established for the imagery will be utilized for the LiDAR acquisition, planned in conjunction
with the imagery, to ensure accuracy is met most efficiently.

All field notes and observation logs will be neatly kept and indexed. These include notes pertaining to the
establishment and/or extension of control. For recovered points, information on the condition of each point will
be provided in the notes. The observation logs for each point will include (1) ali information pertinent to the
recovery, and (2) observations required for reduction.

Check points will be collected per the required distribution for non-vegetated vertical accuracy (NVA) and
vegetated vertical accuracy (VVA) validation. Our current plans are based on a single season collection of the LiDAR
data, reducing the need for additional check point collection due to temporal change. Check point surveys will tie
to NGS monuments used for the base control surveys.

3. Sensor Calibration Calibration approach.

Aerial LIDAR acquisition is highly dependent on several
sensor sub-systems working in conjunction with each other i o
to produce accurate ranging data and the resulting point
cloud. These include the Base GNSS station, ABGPS/GNSS, 7 | /

IMU and the physical laser unit. Surdex’s LiDAR system is

routinely calibrated over our established boresight at our | Rt =
base of operations in Chesterfield, Missouri. /

Surdex’s procedure to calibrate the Galaxy sensor consists of /

six lines of acquired data flown in altitude crosshatched
pattern, with an additional seventh line flown at an oblique : /
angle to the grid. This vendor-recommended calibration
pattern reliably analyzes the behavior of the sensor and
adjusts the sensor model calibration parameters to produce i
consistently accurate data. Recognizing that each project is 4
unique, Surdex executes a sensor calibration on each sensor
at the onset of every project using project specific settings.
These additional steps ensure that maximum efficiency is achieved during all post processing procedures. This
calibration procedure is conducted following the installation of the sensor in an aircraft and anytime there are
large temporal differences within the project collect.

)

A secondary method of boresight validation is conducted on site throughout the project acquisition. This
secondary method consists of cross flight lines, perpendicular to the project lines, which are then processed with
production lines as a means of sensor validation.
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B. ACQUISITION

As noted earlier, acquisition planning is dependent on the final project scope and project area. Once these are
determined, Surdex will develop flight lines that utilize the control points established for the imagery in order to
optimize cost efficiency. The acquisition process follows, in general, the procedure for imagery acquisition.
Different flight heights will be established for the varied requested points-per-square-meter {(ppsm) density and
QL1 / QL2 data.

Surdex will base the mobilization schedule on current and forecast weather conditions and verified environmental
conditions. Conditions required for LiDAR collection include:

B Cloud, fog and smoke free {between aircraft and ground).
B Snow free (light snow may be acceptable with approval).
B Stream and rivers within normal levels (flood free}).

B Leaf off vegetation.

Should crews leave the project site due to extended unfavorable weather/ground conditions, notification will be
sent detailing the reason for leaving the project site and Surdex’s estimated re-mobilization date.

Surdex will provide progress reports daily with flight trajectories, GPS reports and identify any days where
collection was delayed due to weather or other environmental factors.

Two base stations will be identified in advance and will be located as close as possible to the center of that day’s
collection area. The base station locations will incorporate existing NGS locations whenever possiblie. If necessary,
extra field personnel will be deployed should a base unit be required inside an AOI rather than the nearest airport.

The results from the processed base station data, GNSS data and the GPS surveyed ground control data will be
used to create an accuracy report for each site within the project and the project as a whole once it is complete.

1. Post-Acquisition Data Verification

As daily shipments of the LiDAR data arrive, they are immediately backed up to ensure a complete set of the raw
data that was collected will always be available. This serves to secure all data in its native form should it be
necessary for review or investigation during subsequent processing. After archival, the initial QC is accomplished
on a daily basis. The data is inspected for coverage, continuity and general acceptability. Should an issue be found
that requires re-flight, the anomaly is entered into our flight database as a “rejection” and notification sent to the
Project Manager, Flight Manager and field crews automatically. The automatic notification eliminates the
dependence on human interaction to report an issue. As stated previously, all re-flights are labeled as priority
status requiring prompt attention and ensuring as little temporal difference as possible in an effort to avoid issues
commonly associated with changes in the ground surface due to development, flooding, and changes in
vegetation.

Data will be inspected to ensure the nominal point density has been achieved, intensity values are acceptable,
overlap is consistent as planned and unjustified data voids are not present. Inspection will verify that proper
planning, acquisition, and sensor function have achieved the desired results.
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Once the best TerraMatch solution is found, proprietary Surdex software is used to interactively select and rapidly
apply the corrections to mismatched areas of swaths. Once a mission, or multiple missions, has been relatively
adjusted, an absolute adjustment against the survey control is computed and applied. The most prevalent
corrections are for roll, pitch, or heading. Once corrected through the TerraMatch procedure, the corrections
produce well-fitting lines both horizontally and vertically in the overlap areas. '

4. Post Processing
When a pre-determined block of data from each lift has been collected and has passed initial QA, it is assembled
within LMS and processed. This helps reduce the need for third party adjustment software by solving for solutions
and resolving them using the sensor models designed by the hardware manufacturer.

It is within this process that the GNSS data is combined with the collected sensor data and the sensor model to
output a production ready point cloud. The data is created in the deliverable projection and the accuracy
evaluation begins.

Point classification scheme (LAS 1.4) _
Code Definition

5. Point Cloud Classification
The LiDAR scenarios specified in the RFP are all for bare-

Comments

earth (BE) classification. Although classification schemes 0 Created, never classified Not delivered
vary for each project specification, the table below typifies a 1 Processed, unclassified
bare earth classification scheme. The final scheme will be 2 | Ground (bare earth)
determined during the project kickoff. 3 Low vegetation
The TerraScan software is used to run automated 4__ | Medium vegetation
classification routines that have been refined through years 5___ High vegetation
of practical experience among many different densities and 6 Building
datasets. Several macros (filter algorithms) may be 7 ) lownaise
employed to address variances in terrain, human 8 Reserved
development, and scene morphology to obtain high-yield 3 Water Hydro only
results and minimize the effort of manual terrain editing. 10 | ignored ground (near breakline) § Hydro only
11 Road surface

Although classification schemes vary for each project 12 Reserved
specification, the following table typifies a bare earth (BE) 13 Wire - guard (shield)
classification scheme. The final classifications will be 14 Wire - conductor (ohase)
determined during negotiations. 15 Transmission tower
The steps of LIDAR point cloud classification will be 16 Wire — structure connector
performed are described below: 17 Bridge deck

B Automated classification:  Automated filtering 1:_863 :;%er\,::e

macros will address all classifications required. PP TT——

B  QA/QC of automated classification: A thorough
QA/QC is necessary at this point during which technicians review and correct gross misclassifications in
each tile. Some manual editing is required to achieve the classification accuracy. There have been some
improvements in automated filtering macros in software such as Terrascan, but automation cannot
account for every possible scenario and feature combination.

M Dense Vegetation A good automated filter will do a relatively sound job of retaining subtle ground
features such as berms, banks, and ditches. However, the filters may not perform as well in areas obscured
by dense vegetation or ather above ground features. When terrain is “shaved” out of the ground class,
this requires manual intervention to correct.
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W Buildings vs vegetation can require extensive manual editing, especially in areas where the two features
are overlapping. Even with advanced filtering, automation may become confused by vegetation that is
touching or is in close proximity to building rooflines. A building filter may also “see” what appears to be
a planar feature in dense forest/vegetation and classify these points as building.

W Water features: Once classification of the LiDAR points is completed, technicians collect the hydro-
flattening breaklines. Water is automatically classified using the completed hydro-flattening line work.
This method ensures that the hydro-flattening line work and the water classification match in all areas of
the project.

W Final QA/QC of classification: A final QA/QC is conducted of the classified, all-return point cloud tiles
once all classification and hydro finishing are complete. During this review, technicians will visually QC and
complete any additional manual edits necessary to correct any remaining classifications issues. This
includes a comprehensive manual edit of classifications to ensure accuracy.

C. HYDRO PROCESSING

Surdex’s process, developed and refined through years of experience, includes both manual and automated
procedures. Our R&D staff has developed software to assist and improve efficiency in the hydro-enforcement
process.

Several sets of data are used to assist technicians develop the hydro-enforcement breaklines. These include LiDAR
data, color hill-shade maps derived from the LiDAR data, National Hydrographic Dataset, and intensity images.

Breakline collection will be conducted using custom tools which allow technicians to select specific line types such
as river bank and islands as well as polygon types such as lakes and ponds. The interface gives technicians the
flexibility to show the abject vertices as they are drawing, canstrain the line work to a fixed elevation or to use
min/max/mean methods of determining elevations. Using a profile view, technicians may also elect to choose an
elevation based on their interpretation of the river bank.

Pond and lake features will be collected at ane elevation representing the mean elevation of the feature, at the
time of flight, where it meets the bank around the edges. To ensure that only one elevation value is present on
the pond/lake polygon, the technician is able

to lock in the elevation value as they are Overlay of 1 Hectare Minimum Map.Unit.
drawing. ; .

Our custom software contains a tool
specifically designed to assist the technician
in determining if an island or pond feature
meets the minimum collection criteria. By
utilizing this tool, technicians are able to
apply a grid sized to the minimum unit
required allowing quick identification of
features that should be collected.

Rivers and streams are initially collected in
2D to ensure that the line work is uniform in
the x and y with the edges of river banks. Technicians then set a starting elevation at the head of the water feature
and an ending elevation at the end of the water feature. This ensures that a proper starting and ending elevation
is determined. The bank lines are then buffered, reclassifying ground points that are directly on or immediately
next to the lines. This prevents the line work from following the precise up and down elevation changes from point
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2. Create Bare-Earth DEM

The completed and quality-verified classified all-return LiDAR point cloud and hydro-flattening breaklines are used
to develop the bare-earth DEM.

The first step in this process will be to create an entry in Surdex’s Enterprise Geodatabase that will house the
applicable data. A Feature Dataset will be established that follows the Spatial Reference Framework. The LiDAR
LAS files are converted to a singular Multipoint Feature Class, where the ground class is extracted from the LAS
file and imported into the Feature Dataset. Hydro-flattening breaklines will also be merged and imported into the
same Feature Dataset. During the next step, the DEM tile extents will be buffered by 50 meters on all sides of the
tile with 90 degree corners. The geographic corners and side midpoints will be used to establish a minimum
bounding rectangle that serves as the basis for the buffering of the tile. Once all of the buffered tiles have been
created, they will also be stored in the Enterprise Geodatabase containing the Multipoint LiDAR data and hydro-
flattening breaklines. The buffered DEM tiles will then be dissolved to create a Project Clip Boundary. This
boundary will serve as the maximum processing extent for the DEM creation.

An ESRI Terrain Dataset will then be compiled using the multipoint LiDAR data as embedded masspoints, the
hydro-flattening breaklines, and the project clip boundary. This terrain building process will ensure a seamless
topographic surface that will eliminate artificial artifacts, seaming, gaps, stepping, and quilting. Once the project
wide terrain is built, it will be processed using the pre-established buffered DEM tiles to create exact extent
matched DEM tiles that will be stored as hydro-enforced 32-bit floating point raster DEMs.

All tiled DEMs will then be reviewed for quality, artifacts, format, and spatial alignment, shifting, and naming
convention according to the project specifications.

At the project kick-off meeting, Surdex and the Client will determine the deliverable product for this phase. The
following list itemizes standard parameters; these will be finalized during negotiations.
B DEMs will be hydro-enforced, in 32-bit floating point raster to the nearest 0.01 m.
A 50 meter buffer will extend on all sides of each tile.
Tiles will have 90 degree corners.
No seams, stepping, gaps, or quilting shall be visible unless naturally occurring.
No artifacts shall be present that should not be in the bare ground class.

There shall be no over-aggressive or under-aggressive filtering resulting in degraded DEM quality {such as
low vegetation present in the ground class or “shaved” terrain features).

Depression sinks will not be filled in.

B Acceptable data voids inside the project area and voids outside of the project boundary shall be coded as
NODATA (-32767).

3. Final QC and Accuracy Checks

Surdex is at the forefront of technology and production. All steps of the data processing phase are subject to our
Adaptive QA/QC system which consists of processes and tools developed as a result of years of experience. The
Adaptive QA/QC system consists of “living” documents that are updated and improved constantly, based on client
and project stakeholder feedback and lessons learned. This approach allows us to quickly address issues such as
those caused by rapidly evolving technologies.

Surdex ensures the hardware and collection settings are in full compliance with accuracy standards, before each
collect, and any time there is significant off time between collects, we routinely fly a seven line pattern and
calibrate our instrument settings.
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Our Quality process begins with our initial QA — looking at actual point clouds (created as soon as the next day) to
assure the collect was done under favorable conditions and the equipment is fully functional.

The absalute and relative accuracy are rigorously examined prior to any manual classification, ensuring we
mitigate any time loss prior to manual editing. Having full confidence that the data meets and exceeds acceptable
standards is of the utmost importance before beginning classification.

Surdex continually adheres to and improves upon peer and independent reviews throughout processing.

B An independent, differentially collected GPS base-station coordinate used to review Surdex’s processed
coordinates gives us full confidence moving forward.

W [t is imperative to compare the trajectory to an independently produced trajectory to assure there are no
major offsets; this step eliminates time-intensive, costly rework and its impact on schedules.

B Rigorously examining the relative accuracy to ensure specification is met is the only way to be confident
that the data is of a high quality.

B The absolute accuracy is of the utmost importance to the overall quality of the dataset by ensuring the
LiDAR hardware is both accurate and consistent with its collection.

B Manually reviewing the classified data allows for a QC of the automated classification schema, and Surdex
provides an additional assurance by incorporating a peer review to ensure classification consistency across
analysts.

Having a series of checks and balances gives Surdex and the client the utmost confidence that the data being
produced is of the highest quality.

At the conclusion of a project, Surdex provides a full LIDAR accuracy report including project overview, process
and QA/QC description addressing all NDEP/ASPRS procedures and requirements. Accuracy check points are used
that are:

B Independent of the points used in production.
B At an accuracy equal to or better than the target product accuracy.

The location of the control points will be determined by evenly distributing them over the project area. We will
select control points at key locations in the AO! and along flight lines.

In addition to project control, Surdex will survey checkpoints for internal QC of the project accuracy.

The accuracy report provides documentation of project specifications, control and check point descriptions and
photos. In addition to written descriptions, project graphics are used to illustrate AOl's and GPS survey locations.
To support accuracy reporting, an Excel spreadsheet is provided listing all survey positions including individual
points, land cover types and final accuracy results as charts in the Project Summary Report.
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For the purposes of this document, we are presuming that LiDAR will be collected and that it will be the source
for the topographic mapping. (The alternative is that contours are generated by photogrammetric compilation.)
We are suggesting and have priced Level 3 contours on newly acquired LiDAR. if the LiDAR option is not selected,
the scope and cost of generating contours will need to be revisited and negotiated.

B. PLANIMETRIC MAPPING (ROOFLINE ELEVATIONS)

The planimetric mapping work for this project is for roofline elevations only (no feature collection is referenced in
the RFP). During final negotiations, Surdex will discuss the options for this aspect based on whether elevation is
based on LiDAR data or by imagery with stereo compilation.

If other planimetric feature collection is desired by any of the participants, Surdex has complete in-house
capabilities to undertake full planimetric mapping.
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Forms and Certifications
WORK AUTHORIZATION CERTIFICATION
PURSUANT TO 285.530 RSMo
(FOR ALL BIDS IN EXCESS OF $5,000.00)
County of St. Louis )
)SS.
State of Missouri )
My name is__Katie Funkhouser . T'am an authorized agent of Surdex Corporation (Bidder). This

business is enrolled and participates in a federal work authorization program for all employees working in
connection with services provided to the Agency. This business does not knowingly employ any person that is an

unauthorized alien in connection with the services being provided. Documentation of participation in a federal

work authorization program is attached hereto.
Furthermore, all subcontractors working on this contract shall affirmatively state in writing in their
contracts that they are not in violation of Section 285.530.1 and shall not thereafter be in violation.

Alternatively, a subcontractor may submit a swomn affidavit under penalty of perjury that all employees are

lawfully present in the United States. . ) '
Kot spuCirapr L i [iof 2008

Affiant Date

Katie Eunkinyser it [itefzaig

Printed Name

Subsgribed apd sworn to before me this 16 day of Nawvergber , 2018.

LORIE THOMAS , /
(A2
/ Notary Public

Notary Public - Notary Seal
e of the E-Verify Memorandum of Understanding that you completed

State 01‘ Missouri, St Louis County
Commc;sion Number 99416841
My Commission Expires Jun 13, 2020
Attach to this form the TirsST 210 PE
when enrolling for proof of enrollment.
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CERTIFICATION REGARDING DEBARMENT, SUSPENSION, INELIGIBILITY AND VOLUNTARY
EXCLUSION LOWER TIER COVERED TRANSACTIONS

This certification is required by the regulations implementing Executive Order 12549, Debarment and
Suspension, 29 CFR Part 98 Section 98.510, Participants’ responsibilities. The regulations were published
as Part VII of the May 26, 1988, Federal Register (pages 19160-19211).

(BEFORE COMPLETING CERTIFICATION, READ INSTRUCTIONS FOR CERTIFICATION)

The prospective recipient of Federal assistance funds certifies, by submission of this quotation, that
neither it nor its principals are presently debarred, suspended, proposed for debarment, declared
ineligible, or voluntarily excluded from participation in this transaction by any Federal department or
agency.

Where the prospective recipient of Federal assistance funds is unable to certify to any of the
statements in this certification, such prospective participant shall attach an explanation to this
quotation.

Ronald C. Hoffmann, President

Signature

Name and Title of Authorized Representative

- November 16, 2018

Date
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LICENSES, CERTIFICATIONS, ACCREDITATION, AND/OR PERMITS

Name of Firm | Surdex Corporation
Business Address | 520 Spirit of St. Louis Bivd.
Chesterfield, MO 63005-1002
United States
Contact | Ron Hoffman, President

Certificate of Good Standing
Missouri Incorporation No. | 0082902
Type Ownership | S-Corporation
FEIN | 43-0690641
Year Established | Est. 1954, Missouri

John R. Ashcroft
Secretary of State

CORPORATION DIVISION
CERTIFICATE OF GOOD STANDING

1. JOHN R, ASHCROFT. Secretary of State of the State of Missouri, do hereby certify that the records 3
my office and in my care and custody reveal that

SURDEX CORPORATION
00082902

was created under the laws of this Stato on the 22ad day of June, 1954, and is in good standing. having
= fully complicd with all requircments of this office.

IN TESTIMONY WHEREOF, 1 hereunto sct my hand and
cause to be affixed the GREAT SEAL of the State of
Missovri. Done at the City of Jefferson, this 27th day of
August, 2018,
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NOTICE OF CONTRACT RENEWAL

State Of Missouri
Office Of Administration
Division Of Purchasing
PO Box 809
Jefferson City, MO 65102

WWW,04.mo0.gov/purch

(s o
KELS 2003YGE 1700980

CONTRACT NUMBER

CONTRACT TITLE

C$170285002 Photogrammetric Mapping Products and Services
AMENDMENT NUMBER CONTRACT PERIOD

Amendment #001 September 15, 2018 through September 14, 2019
REQUISITION/REQUEST NUMBER SAM I1 VENDOR NUMBER/MissouriBUYS SYSTEM ID
N/A 4306906410 1/ MB00048428

CONTRACTOR NAME AND ADDRESS STATE AGENCY’S NAME AND ADDRESS

SURDEX CORPORATION State of Missouri

520 SPIRIT OF ST LOUIS BLVD Varjous Agency Locations

CHESTERFIELD, MO 63005

ACCEPTED BY THE STATE OF MISSOURIK AS FOLLOWS:

The State of Missouri hereby exercises its option to renew the contract.

All other terms, conditions and provisions of the contract, including all prices, shall remain the same throughout

the above contract period and apply hereto.

SIGNATURE OF CONTRACTOR IS NOT REQUIRED ON THIS DOCUMENT.

BUYER

Jacqueline Safterlee

BUYER CONTACT INFORMATION
Email: jacqueline.satterlee{@oa.mo.gov
Phone: (573) 751-4085 Fax: (573) 526-9816

SIGNATURE OF I{UYER

0LAIALM AT

DA (0122”8

nikscr@x OF PURCHASING™

Housb g )

Karen S. Boeger
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PURCHASING CONTRACT AMENDMENT ROUTING GUIDE 35 C W_A# l
; A. Revised 08/17/15
RENEWAL PERIOD OF = TOTAL
Renewal - % Increase Cost Savings Performance Security Deposit: ~ §
Renewa] - § Increase Cost Savings
Renewal — W/O Increase Surety Bond: $
SFS Renewal — Prices In Origimal Contract
SFS Renewal — Prices Not in Original Contract Annual Wage Order Number:
Annual Wage Order Date:
EXTENSION PERIOD: County(ies):
Extension — 30-Day
Termination
Extension - § Increase Cost Savings Other Instructions:
Extension — W/O Increase
. Assignment
Cancellation/Termination
Other Amendment
A. Section 34.040.6, RSMo Buyer/Section Support b8
B. _ Purchasing Suspension List Buyer/Section Support 21=
C. Federal Suspension —- SAM.GOV Buyer/Section Support o1 45
D.  Labor Stds - OA/FMDC Contractor Debarment Lists Buyer/Section Support ——
E. Review of Participation Commitment Attainment — If app,
Verify Receipt of 1 Renewal — Blind/Shel Wkshp Affdvt { B D JS LQ_[Q—
F.  SFS Review/Justification — Insert Advertising Date, if
licable Buyer :
Buyer/Section Support — 21 L
Buyer
Buyer/Section Support ‘ oad
Contractor E-Mail Address/Fax Number im
State Agency Contact E-Mail Address —e
Section 34.040.6, RSMo, Letter Follow-Up Notes:
A. | Repewal/Extension Pricing Buyer/Section Support
B. | Section 34.040.6, RSMo Buyer/Section Support
C. | Performance Security DepositlSurety Bond Buyer/Section Support -
D. | Renewal/Extension with Cost Savings Language Buyer
E. WJ Buyer % - Z-1%
F. | SF Amhonzedlens L B er
l E-Venfy Exhibnt/Afﬁdavrt/Documentauon Buyer/Seetlon Sugport P
2. Assignment and Consent Form Buyer/Section Support 1
3. Purchasing Suspension List Buyer/Section Support - -
4. Federal Suspension — SAM.GOV Buyer/Section Support -~ -
5. Labor Stds — OA/FMDC Contractor Debarment Lists Buyer/Section Support —
Buyer/Section Support
Buyer
Buyer/Section 0o
AM 300 PMM ) Buyer/Section Support o ‘fﬂ IllE
Distribute E-Verify & SDV Documents = Buyer/Section Support
E-Mail/Fax NOA to Contractor/Assignes & Agency Contact | Buyer/Section Support T bbeld
opy/Save As Statewide Notice to Internet Folder c.‘- ror.—t—
il _Elﬂ& 1 1l
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NOTICE OF AWARD

State Of Missouri
Office Of Administration
Division Of Purchasing

PO Box 809

Jefferson City, MO 65102-0809
http://oa.mo.gov/purchasing

SOLICITATION NUMBER CONTRACT TITLE

RFPS30034901700285 Photogrammetric Mapping Products and Services
CONTRACT NUMBER CONTRACT PERIOD

CS170285002 September 15, 2017 through September 14, 2018
REQUISITION/REQUEST NUMBER SAM 11 VENDOR NUMBER/MissouriBUYS SYSTEM ID

NR 300 31957000001 4306906410 1/ MB00048428

CONTRACTOR NAME AND ADDRESS STATE AGENCY’S NAME AND ADDRESS

SURDEX CORPORATION State of Missouri

520 SPIRIT OF ST LOUIS BLVD
CHESTERFIELD, MO 63005

Various Agency Locations

ACCEPTED BY THE STATE OF MISSOURI AS FOLLOWS:

The proposal submitted by Surdex Corporation in response to RFPS30034901700285 is accepted in its entirety,

including BAFO #001.

BUYER

Jacqueline Satterlee

BUYER CONTACT INFORMATION
Email: jacqueline.satterlee@oa.mo.gov
Phone: (573) 751-4925 Fax: (573) 526-9816

SIGNATURE OF BUYER

DATE

a/1/n

Karen S. Boeger

it At
Muuplap)
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S1TATE OF MISSOURI

OFFICE OF ADMINISTRATION

DIVISION OF PURCHASING (PURCHASING)
REQUEST FOR BEST AND FINAL OFFER (BAFO)
FOR REQUEST FOR PROPOSAL (RFP)

BAFO REQUEST NO.; 001 REQ NO.: NR 300 31957000001
SOLICITATION/OPPORTUNITY (OPP) NO.: RFPS30034901700285 BUYER: Jacqueline Satterlee
TITLE: Photogrammetric Mapping Products and Services PHONE NO.: (573) 751-4925
ISSUE DATE: 05/24/17 E-MAIL:jacqueline.satterlee@oa.mo.gov

BAFO RESPONSE SHOULD BE RETURNED BY: 05/31/17 AT 5:00 PM CENTRAL TIME

MAILING INSTRUCTIONS:  Print or type RFP Number and Return Due Date on the lower left hand corner of the
envelope or package. Sesled BAFOs should be in Division of Purchasing office (301 W High
Street, Room 630) by the return date and time.

(U.S. Mail) (Courter Service)

RETURN BAFQ RESPONSE TO: PURCHASING or PURCHASING
PO BOX 809 301 WEST HIGH STREET, RM 630
JEFFERSON CITY MO §5102-0809 JEFFERSON CITY MO 65101-1517

CONTRACT PERIOD: Effective Date of Contract through One (1) Year
DELIVER SUPPLIES/SERVICES FOB (Free On Board) DESTINATION TO THE FOLLOWING ADDRESS:

State of Missouri
Various Agency Locations

The vendor hereby declares understanding, agreement and certification of compliance to provide the items and/or services, at the prices
quoted, in accordance with all terms and conditions, requirements, and specifications of the original RFP as modified by any previously
issped RFP addendums and by this and any previously issued BAFO requests. The vendor agrees that the language of the original RFP as
modified by any previously issued RFP addendums and by this and any previously issued BAFO requests shal] govern in the event of a
conflict with his/her proposal. The vendor further agrees that upon receipt of an authorized purchase order from the Division of Purchasing
or when a Notice of Award is signed and issued by an authorized official of the State of Missouri, a binding contract shall exist between the
vendor and the State of Missouri.

SIGNATURE REQUIRED
VENDOR NAME MissowrSBUYS SYSTEM ID {SEE VENDOR PROFILE - MAIN INFORMATION SCREEN)
Surdex Corporation 48428
MAILING ADDRESS
520 Spirit of St. Louis Bivd.
CITY, STATE, ZIP CODE
Chesterfield, MO 63005
CONTACT PERSON EMAIL ADDRESS
Tim Donze timd@surdex.com
FHONE NUMBER FAX NUMBER
636-368-4400 636-368-4401
VENDOR TAX FILING TYPE WITH IRS (CHECK ONE)
X _Corporation ___ Individual ___ State/Local Government ___ Parinership ___ Sole Proprietor __ IRS Tax-Exempt
AUTHORIZED SIGNATURE PATE

5/30/2017

PRINTED NAME TITLE
Ronald C. Hoffmann President
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May 30, 2017

Attention: Jacqueline Satterlee

Division of Purchasing

301 West High Street, Truman Building, Room 630
Jefferson City, MO 65101-1517

RE: RFP NUMBER: RFPS30034901700285 BAFO REQUEST NO.: 001
RETURN DUE DATE: 05/31/17 AT 5:00 PM CENTRAL TIME
TITLE: Photogrammetric Mapping Products and Services

Dear Ms. Satterlee:

Surdex is pleased to be providing the State of Missouri our BAFO response by filling in the new table in Exhibit D
to identify the location of aircraft that our team might use as part of your geospatial contract. The information
in Exhibit D identifies our fixed wing aircraft here at Surdex as well as our subcontractors that can provide
support with fixed wing and/or helicopter platforms.

As you will see, the Surdex planes operate from our headquarters and maintenance hangar in Chesterfield,
Missouri. Surdex has proudly operated in Missouri for its entire existence, sixty plus years.

We have not found cause to change any other portion of our response to the State and hope the review panel
has found our response complete and acceptable.

Sincerely,

AP E’f R
Tim Donze Ronald C. Hoffma
Vice President, Business Development Prasident, Authorized Agent

Direct: (314) 422-7616 | Office: (636) 368-4400 Office: {636} 368-4400
TimD@surdex.com

520 Spirit of St. Louis Bivd. Chesterfield, MO 63005 » tel 636-368-4400 » fax 636-368-4401 « www.surdex.com
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. BEST AND FINAL OFFER (BAFOQ) #001 to RFPS30034901700285
TITLE: Photogrammetric Mapping Products and Services

CONTRACT PERIOD: Effective Date of Contract through One (1} Year

The following exhibit in RFPS30034901700285 contains changes: Exhibit D

DESCRIPTION OF AIRCRAFT, OWNED OR LEASED, BASED (ADDED PER BAFO #001)

[ EXHIBIT D.6 ADDED PER BAFO #001 B

6.

The vendor should provide the information included in the table below, if necessary the vendor

may add additional pages:

Description of Aircraft

Is the Aircraft Owned, Leased, or
Subcontracted? If Leased or
Subcontracted, Who is Providing the
Equipment?

Where is the Aircraft Based?

Cessna 441 Conquest 11-10, Fixed wing

Owned / Surdex Corporation

Spirit of St. Louls Airport,

Tail # NA41EH Chesterfield, Missouri

Cessna 441 Conguest 11-10, Fixed wing Owned / Surdex Corporation Spirit of St. Louis Alrport,
Tail # N4AOEH Chesterfield, Missourl

Cessna 441 Conquest 11-10, Fixed wing Owned / Surdex Corporation Spirit of St. Louis Airport,
Tall # N441FS Chesterfield, Missouri

Cessna 441 Conquest 11-10, Fixed wing Owned / Surdex Corporation Spirit of St. Louis Airport,
Tall # N2NQ Chesterfield, Missouri

Cessna 414A Chancellor i, Fixed wing Owned / Surdex Corporation Spirit of St. Louis Airport,
Tall # N414EH Chesterfield, Missouri

Cessna 335 il, Fixed wing Owned / Surdex Corporation Spirit of St. Louis Airport,
Tail # N27EH Chesterfield, Missouri

Cessna TU-206F Turbo, Fixed wing Owned / Surdex Corporation Spirit of St. Louls Airport,
Tail # N2235C Chesterfield, Missouri

Cessna TU-206F Turbo, Fixed wing Owned / Surdex Corporation Spirit of St. Louis Airport,
Tall # N7268P Chaesterfleld, Missouri

Cessna TU-206F Turbo, Fixed wing Owned / Surdex Corporation - Spirit of St. Louls Airport,
Taill # N72582 Chesterfield, Missouri

Cessna TU-206F Turbo, Fixed wing Owned / Surdex Corporation Spirit of 5t. Louis Airport,
Tall # N72695 Chesterfield, Missour|

Bell 206 Long Range Helicopter

Lease {when needed) / Helicopter Int.

Cahokia, ilinois, requested with in
the area of contracted work

King Alr 200, Fixed wing
(Geiger-mode LIDAR acquisition)

Leased / Dynamic Aviation Group {DAG),
controlled by Harrls Corporation

Bridgewater Virginia, Deployed
throughout the US as required

King Air 200, Fixed wing
{Geiger-mode LIDAR acquisition)

Leased / Dynamic Aviatlon Group (DAG),
controlled by Harris Corporation

Bridgewater Virginia, Deployed
throughout the US as required

King Air 200, Fixed wing
[Geiger-mode LIDAR acquisition)

Leased / Dynamic Aviation Group {DAG),
controlled by Harris Corporation

Bridgewater Virginia, Deployed
throughout the US as required
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Erlc R. Geltens

Governor
State of Missouri
Sarah H. Steelman OFFICE OF ADMINISTRATION Karen S. Boeger
Commissioner Division of Purchasing Director
301 West High Street, Room 630
Post Office Box 809
Jefferson City, Missouri 65102-0809
(673) 7512387 Fax: (573) 526-9816
TID: (800) 735-2066 Voice: (800) 735-2466
: m v, i
May 24, 2017
Surdex Corporation
520 Spirit of St. Louis Blvd.
Chesterfield, MO 63005

timd@surdex.com

Dear Mr. Donze:

In accordance with paragraph 3.2 of RFPS30034901700285 for Photogrammetric Mapping Products and
Services, this letter shall constitute an official request by the State of Missouri to enter into competitive
negotiations with your company.

Included with this letter is a complete copy of the RFP, including revisions to the RFP as a result of this
request for negotiations. The cover page of the attached RFP is the Best and Final Offer #001 form.
This BAFO #001 form must be completed, signed by an authorized representative of your arganization,
and returned with your BAFO response. Signing the BAFO #001 form cover page confirms your
understanding and agreement to comply with the provisions and requirements of the RFP as madified
by this request for a BAFO.

In your response to this Best and Final Offer, you may make any modification, addition, or deletion
deemed necessary to your proposal. However, please be advised that it is not necessary for you to
resubmit your entire proposal. Only the signed BAFO #001 form and any portions of your proposal that
are being revised as a result of this request for a Best and Final Offer need be submitted. Your BAFO
response is your final opportunity 1o ensure that (1) all mandatory requirements of the RFP have been
met, {2) all RFP requirements are adequately described since all areas of the proposal are subject to
evaluation, and (3) this is your best offer, including a reduction or other change to pricing.

You are requested to respond to this request for a BAFO by submitting a written, sealed “Best and Final
Offer” BY 5:00 p.m. Central Time on Wednesday, May 31, 2017 to:

Attention: Jacqueline Satterlee
Division of Purchasing
301 West High Street, Truman Building, Room 630
Jefferson City, MO 65101-1517
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Surdex Corporation
May 24, 2017
Page 2

The outside of the packet containing the BAFO response needs to state, “BAFQ for
RFPS30034901700285" on the lower left corner. Please include the original plus five {5) copies (for a
total of six (6) documents) of your response. In addition, the vendor should provide one (1) copy of the
response in a Microsoft compatible format on a CD(s) or flash drive. Faxed or e-mailed responses are
not acceptable,

You are reminded that pursuant to section 610.021, RSMo, proposal documents including any best and
final offer documents are considered closed records and shall not be divulged in any manner until after
a contract is executed or all proposals are rejected. Furthermore, you and your agents (including
subcontractors, employees, consultants, or anyone else acting on their behalf) must direct all questions
or comments regarding the RFP, the evaluation, etc. to me, as the buyer of record. Neither you nor
your agents may contact any other state employee regarding any of these matters during the
negotiation and evaluation process. Inappropriate contacts or release of information about your
proposal or BAFO are grounds for suspension and/or exclusion from specific procurements.

If you have any questions regarding this BAFO request, please contact me at (573) 751-4925 or e-mail
me at jacqueline.satterlee@oa.mo.gov. Your efforts in working with the State of Missouri to ensure a

thorough evaluation of your proposal are sincerely appreciated.

Sincerely,

Jacqueline Satterlee

c Evaluation Team
RFPS30034901700285

Attachment:  RFP including BAFO #001 form
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STATE OF MISSOURL

OFFICE OF ADMINISTRATION

DIVISION OF PURCHASING (PURCHASING)
REQUEST FOR PROPOSAL (RFP)

SOLICITATION/OPPORTUNITY (OPP) NO.: RFPS30034901700285 REQ NO.: NR 300 31957000001

TITLE: Photogrammetric Mapping Products and Services BUYER: Jacqueline Satterlee

ISSUE DATE: 02/22/17 PHONE NO.: (573) 7514925
E-MAIL: jacqueline.satteriec@oa.mo.gov

RETURN PROPOSAL NO LATER THAN: 03/15/17 AT 2:00 PM CENTRAL TIME (END DATE)

VENDORS ARE ENCOURAGED TO RESPOND ELECTRONICALLY THROUGH
HTTPS:/MISSOURIBUYS.MO.GOV BUT MAY RESPOND BY HARD COPY (See Mailing Instructions Below)

MAILING INSTRUCTIONS:  Print or type Solicitation/OPP Number and End Date on the lower left hand corner of
the envelope or package. Delivered sealed proposals must be in the Purchasing office
301 W High Street, Room 630) by the return date and time.

(U.S. Mail) (Courier Service)
RETURN PROPOSAL TO: PURCHASING or PURCHASING
PO BOX 809 301 WEST HIGH STREET, RM 630

JEFFERSON CITY MO 65102-0809 JEFFERSON CITY MO 65101-1517
CONTRACT PERIOD: Effective Date of Contract through One (1) Year
DELIVER SUPPLIES/SERVICES FOB (Free On Board) DESTINATION TO THE FOLLOWING ADDRESS:

State of Missouri
Various Agency Locations

The vendor hereby declares understanding, agreement and certification of compliance to provide the items and/or services, at the prices
quoted, in accordance with all requirements and specifications contained herein and the Terms and Conditions Request for Proposal
(Revised 10/19/15). The vendor further agrees that the language of this RFP shall govern in the event of a conflict with his/her proposal.
The vendor further agrees that upon receipt of an authorized purchase order from the Division of Purchasing or when a Notice of Award is
signed and issued by an authorized official of the State of Missouri, a binding contract shall exist between the vendor and the State of
Missouri. The vendor shall understand and agree that in order for their proposal to be considered for evaluation, they must be registered in
MissouriBUYS. If not registered at time of proposal opening, the vendor must register in MissouriBUYS upon request by the sta

immediately after proposal opening. '
SIGNATURE REQUIRED

[ VENDOR NAME MissouriBUYE SYSTEM ID (SEE VENDOR FROFILE - MAIN (NFORMATION SCREEN) |
Surdex Corporation 48428
MAILING ADDRESS
520 Seirit of St. Louis Bivd.
CITY, STATE, ZIP CODE
Chesterfield, MO 63005
CONTACT PERSON EMAIL ADDRESS
Tim Donze TimD@surdex.com
PHONE NUMBER FAX NUMBER
636-368-4400 636-368-4401

I moR TR TG TR W B G OV

‘| X _Comoration __ Individual ___ State/Local Government __ Partmership ___ Sole Proprietor __ IRS Tax-Exempt
AUTHORY ATURE DATE
. C : 03/15/2017

PRINTED NAME TITLE
Ronald C. Hoffmann President
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RFP530034901700285
\\ c}. ,'SQQS Photogrammetric Mapping Products and Services
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Photogrammetric Mapping Products and Services

@c&g RDEX RFPS30034901700285
=

Transmittal Letter/ Executive Summary

THE SURDEX TEAM

Surdex is pleased to submit this fully compliant response to RFP RFPS30034901700285, “Photogrammetric
Mapping Products and Services” issued by the Missouri Office of Administration, Division of Purchasing and
Materials Management. Surdex has assembled a team addressing all stated requirements as well as additional
capabilities that may be of use in future projects. Our Team presents a capacity that can address the largest
envisioned projects in the coming years. Our teammates include a Woman and Minority Business Enterprises
{WBE, MBE). By far the majority of work will be performed by Missouri-based businesses, keeping tax revenue and
employment within the State of Missouri to the maximum extent.

Our Team brings an array of aerial Imagery and LIDAR systems to this effort. This represents a truly all-digital
solution for erthophotos, terrain models, contours, planimetric mapping, and the like.

Primary

Team Member Locati i Responsibilitics
ocatign

Project design, project management, aerial imagery and
LiDAR acquisition, image processing, aerotriangulation,
Surdex Corporation Prime Contractor Chesterfield, MO digital orthophotos, DEM/DTM processing, contours,
planimetric processing
David Mason 8 Associates Subcontractor {MBE) St. Louis, MO Field survey
EFK Moen Subcontractor (WBE) St. Louis, MO Field survey
. Fixed-wing and helicopter LIDAR acquisition and
Merrick & Company Subcontractor Denver, CO processing, mobile LIDAR acquisition and processing
Melbourne, FL,
Harris Corporation Subcontractor with major Geiger LIDAR acquisition and processing
Missouri office
ESP Subcontractor Fort Mill, SC Mobile LIDAR acquisition and processing
WBE/MBE COMMITMENT

Surdex fully recognizes the need and benefit of the participation of Woman and Minority Business Enterprises and
our Team incorporates 2 such businesses to meet the specifications for the State of Missouri. We are proposing
levels of participation that we incorporated into our previous Missour] Statewlde Project Surdex was responsible
for. For this past projects for the State, the WBE/MBE subcontracts amounted to 15.4% of the total contract value.

TECHNOLOGY

Our Team is offering technology that meets and exceeds the RFP specifications. We bring a large number airbome
sensors to this effort, hosted in high-performance aircraft. Additionally, we are offering technology that exceeds
the stated services so as to better serve potential clients through this contractual relationship.

B Surdex owns and operates five (5) Leica ADS100 pushbroom, muitispectral cameras, making our company
the largest such instaltation in the United States and one of the largest in the world.

B Surdex also owns and operates three (3) Leica DMC-1 frame format, multispectral cameras.

B Surdex owns and operates a Leica RCD30 Oblique camera system. With additional components purchased
by Surdex, this can be operated as a 5-camera {“penta”) configuration suitable for urban mapping, up to
two 3-camera {“trio”) configurations addressing corridor applications, or a single camera mounted with
our Galaxy LIDAR, or operated in a single-camera mode.

State of Missour! Page | 4
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The ADS100 technology reduces the acquisition effort with its large swath and ability to fiy higher for a given
ground resolution. The Dblique system based on the RCD30 medium-format digital camera may also be suitable
for smaller orthoimagery projects with 4-band imagery and the added bonus of forward, aft, left, and right oblique
views. With our ADS100 and DMC-1 systems, we can provide frame and/or pushbroom technology for each project
to meet specific requirements. In most cases, only one type of sensor will be used on a specific project.

In addition to existing and new technology directly addressing the stated RFP requirements, our Team is also
offering additional technology that we feel may be applicable to future projects, this Includes:

Surdex’s OpTech Galaxy LiDAR acquisition and processing.

Helicopter-bome LIDAR acquisition and processing.

Web hosting of geospatial data.

Mobile LiDAR mapping.

B State-of-the-art Geiger LiDAR acquisition and processing.
- PAST EXPERIENCE

In addition to being responsible for the statewide contracts from 2007-2009 and a contract holder for the 2013-
2016 stete programs, Surdex has been responsible for numerous other projects in and around the State of
Missouri. The projects include local, state, and federal government agencies.

if one analyzed the orthoimagery, LIDAR and mapping projects performed in the State of Missouri in the recent
past, it is clear that Surdex has uniquely performed to the expectations of our clients. Given Surdex’s proven track
record, we give our clients the peace of mind that their project wili be handled with the greatest of capability,
expertise, and care. We fully realize that we are “only as good as our last project”.

CAPACITY

To put our digital orthoimagery capacity into perspective, with our advanced imaging technology and the large
number of systems at our Team’s disposal, we are capable of acquiring and processing the entire 70,000 square
miles of the State of Missouri at 1’ or 2 resolution every year. From the LiDAR perspective, we estimate that we
are able to acquire and process data at 1-meter post spacing for over a third of the State each year.

CONCLUSION

Surdex strongly believes our Team represents the most highly qualified solution that will be offered to the State.
Our Team’s strengths are:

@ The technology and capacity our Team brings provides a cost-effective solution for projects of all sizes.

M Qur Team will retain employment and tax revenue within the State to the maximum extent.

B The local presence of our key aerial sensors and fleet of aircraft ensures aerial data capture during
adverse weather and climate and minimizes the cost of ferrying systems to and from projects.

B We are embracing the use of MBE and WBE participation in the projects to support the small business
program initiatives of the State.

State of Missour] Page | 5
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EXHIBIT A: Vendor information

A.

COMPANY HISTORY
Provide o brief company history, including the founding date and number of years in business as

currently constituted.

Surdex Corporation is a privately-owned company that has been in continuous operation for over 60 years and is
currently one of the 10 largest aerial mapping companies in the United States. We have been based in the greater
St. Louis, Missouri, metropolitan area since 1954. Over the last decade we have grown from a regional company to
a nationwide presence, including projects in Canada and Mexico. Approximately 90 employees work at our
headquarters building and hangar complex at the 5pirit of St. Louis Airport in Chesterfield, Missourl. Our clientele
Include federal, state, and local government as well as private engineering, defense mapping, and Homeland
Security.

Our other Team members / subcontractors:

M David Mason & Associates (DMA) (MBE, field survey): Founded in 1989, DMA provides civil and structural

engineering, architectural document support, land surveying, and construction management/program
management services to meet the needs of a diverse base of clients. DMA crews are experienced with
property/boundary surveys, aerial mapping and topographic surveys, roadway and right of way surveys,
hydraulic and bridge surveys and GPS survey projects.

EFK Moen (WBE, field survey); In February 1998, EFK Moen, LLC was organized under the laws of the State of
Missouri to offer civil engineering design consulting. The engineering services we provide are based on
integrity and professionalism; and we are dedicated to providing quality service to our clients and substantial
career opportunities to our staff. EFK Moen began providing transportation engineering design services as a
prime consultant to the Missourl Department of Transportation, the St. Louis Metropolitan Sewer District and
numerous Counties and Municipalities and private clients throughout the State of Missouri and now our
services have expanded throughout the Midwest. In 1999 EFK Moen began providing Professional Land
Surveying services, now under the direction of Chris Ferrante, PLS. A structural engineering group was created
in 2000, now managed by Chris Linneman, PE/SE.

Harrls Corporation (Geiger LiDAR acquisition and processing): Harris Corporation was created in the late
1890's. The company has approximately $8 billion in annual revenue and over 23,000 employees, including
9,000 engineers and scientists supporting customers in more than 125 countries. For 25 years, Harris has
created geospatial information solutions that meet the exacting—and often unique—needs of government
and commercial customers. Today, through our IntelliEarth™ Geospatial Solutions, we are making it easier and
more cost effective to visualize the physical environment for a wide range of applications. Harris’ IntelliEarth™
Geiger-mode LIDAR sensor and tool suite supports cost effective, large area topographic mapping can for
multiple geospatial applications, and for generating integrated enterprise geospatial information and
situational knowledge products to benefit our customers and stakeholders.

ESP Associates, P.A. (mobile LiDAR acquisition and processing): Founded in 1986, ESP Associates, is a multi-
disciplinary, consulting, civil engineering, planning, and geomatics firm., 3D Mobile Mapping is the newest
technology used to collect mass guantities of terrestrial LiDAR at both mapping grade and survey grade
accuracies. The concept of mounting two 3D lasers, 4 to 6 cameras, a military grade IMU and two GPS
receivers to a vehicle and collecting continuous point data clouds at highway speeds provides the most
efficient and accurate method of data collection along highways, secondary roads, beaches and other routes
permitting vehicle access.

State of Missour Page | 6
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TYPE OF SERVICES
Describe the noture of the vendor’s business, e_of services performed, etc. Identify the vendor's

website address, if any.

Surdex’s website is: www.surdex.com. We perform the following core services:

Surdex Services and Application Performed

Apphcahons

Aerial digital orthoimagery acquisition and processing | lmpervlous surface mapping
Planimetric and topographic mapping B Topographic mapping
LiDAR acquisition and processing B GISbase and parcel mapping
Oblique imagery | Corridor mapping: utilities, pipeline, transportation
Control survey M Vegetation analysis
Unmanned Aerial Systems (UAS) acquisition B Lland cover/land use
B Urban planning
N Forestry
B Floodplain mapping
@ Agriculture/crop sclence
B Environmental assessment
H  Engineering design
B First responders, EMS, fire and ambulance, schoois

PREVIOUS EXPERIENCE

technologies involved.

Surdex was responsible for the Missouri Statewide 2’ resolution projects began in 2007 and finished in 2009 and
numerous orthoimagery task orders during the 2013-2016 state contract. Most notably, in 2014-2015, Surdex was
responsible for the Texas Statewide Orthoimagery program In which 275,000 square miles of 0.5-meter and 13,000
square miles of mixed 1’ and 6” resolution were captured and processed. In addition, we have been involved in
numerous IDIQ {Indefinite Delivery/indefinite Quantity) contractual arrangements, which are similar to those
intended by this RFP. Most notably, these include:

W The USDA National Agriculture imagery Program (NAIP} from 2003 to present. This included three
successive IDIQ arrangements varying in length of fram 3 to five years. Anywhere from 3-10 contractors
were chosen for each IDIQ cycle, competing for annual task orders.

B Surdex is In its second successive IDIQ with the US Corps of Engineers, St. Louis District. Various task
orders have been issued against this contract, including technologies such as required and proposed on
this RFP.

B Along with our Teammate, Merrick & Company, we hold a Jaint Venture contract with the US Geological
Survey for the General Photogrammetric Services Contract (GPSC).

For caontractual arrangements such as these, Surdex operates as a “braker” of the client. If selected by the State,
Surdex will actively investigate possible projects and cost-sharing opportunities that could be brought to this
contract as a benefit to the State,

PREVIOUS EXPERIENCE WORKING WITH FEDERAL AGENCIES, STATE, COUNTY
AND CITY GOVERNMENTS

Provide information reqarding previous experience working with federal agencies, state, county, and cit
Qovernments.

Approximately 90% of our work is for public sector / governmental agencies — federal, state, county, and municipal
governments. Many of our projects are for muitiple public entities (for example, a consortium of several counties,

State of Missouri Page } 7
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a county In conjunction with several clties, etc.). Having been a major provider to government entities for over 60
years, Surdex is extremely experienced working with governments and has a clear understanding of their needs.

We undertake projects across the United States and beyond {including Canada, Mexico, and Puerto Rico}. Many
projects inchude imagery at multiple resolutions {such as 127, 6", 3" GSD) along with other deliverables {such as
LIDAR data, OEM/DTM, topographic mapping, planimetric mapping, and oblique imagery). Surdex performs all
services including Image and LIDAR acquisition, control survey, aerial triangulation, image and LiDAR processing,
and quality assurance/quality control measures at every step of production. The following table describes several
of our recent projects (many in Missouri} with a wide range of services and products:

Type

Recent Projects by Type

Client

USDA National Agriculture Imagery Program (NAJP)

Description

15 consecutive years of imagery at from 2m to 1m GSD covering
32 states, Over 6 million square miles.

USACE, Meramec Basin LIDAR

UDAR elevatian data {15 cm accuracy on bare ground, and 40
cm In vegetation and hilisides, overall 18 cm), and totaled 5,692
square miles of Eastern Missouri meeting the NDEP Guidelines.

USACE / MO NRCS / USGS, LiDAR of the
Metropolitan St. Louis Sewer District

High-resolution digital elevation data from LIDAR acquisition.
The total project included two priority zones of 13 eounties and
totaled 6,282 square miles.

State of Missouri, statewide digital orthgimagery
{2007, 2008/3, 2016)

Digitel imagery and the production of true color DOQQs at 2’
{State Plane) and 0.6 meter {UTM) resolution. In 2007, Surdex
was awarded a contract through Its existing Department of
Transportation agreement.

State of North Carolina, Digital Orthoimagery
2 Project

Five consecutive years (2012-2016) of 6” GSD imagery of
approximately 17,000 square miles.

1 lowa Statewide Digital Ortholmagery Project

Statewide digital orthioimagery at 12”/30cm during the Spring of
2016.

1 State of Texas, Statewlide Digital Orthoimagery

0.5 meter 4-band digital orthophatography over the entire state
of Texas {275,000 square miles). Acquisition was late 2014
through spring of 2015, during leaf-off conditions. Several
metropolitan areas elected higher resolution 12” and 6” GSD

lmagg.

Boone County Consortium, Missourt

Multiple resolutions of digital orthophotos covering the counties
of Boone, Cole, Howard, Callaway, Cooper, Moniteau and
Johnson, 12", 6 and 3” GSD plus LiDAR and 2’ contours.

East-West Gateway Coordinating Councit, Missouri

Two projects by the East-West Gateway and the St. Louls Area
Regional Response System, in 2012 and 2015, for 6”7 GSD

lmagerv totaling roughly 9,800 square miles.

4 Houston-Galveston Area Council {H-GAC)

Digital orthoimagery in 2012, 2014, and 2016 of approximately
30,000 square miles of imagery from &, 3" and 12" GSD.

4 Mid-America Reglonal Council (MARC), Kansas

Multi-county project encompassing 2,526 square miles of Kansas
City and the surrounding metro area of &” GSD.

Newton County, Missouri, Digital Orthophotography

County-wide 6” GSD color digital aerial imagery in the spring of
2016 totaling 627 square miles.

Nodaway County, Missouri, Digital Orthoimagery

2012 and 2017 dignal arthoimagery at 6" and 12" GSD, of 879
square miles each year.

City of Columbia, Missauri

Part of the seven-county praject orchestrated through the
Boane County Consortlum; 64 square miles of 6” GSD plus
LiDAR.

City of Roswell, Georgia

6" GSO orthoimagery of five Georgla communities in the
Roswell, Georgia area totaling 132 square miles,

State of Missouri
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YEARS OF EXPERIENCE WITH GOVERNMENT ENTITIES

Indicate the number of years the vendor’s business has been providing services of the nature of those
described in the RFP for government entities.

Surdex has been in continuous operation since 1954, marking its 63" year in 2017. Founded on aerial photography,
the company is a premier geospatial data provider primarily focused on orthoimagery, survey, planimetric
mapping, and elevation modeling {DEM, DTM, contours). Surdex began the conversion to digital sensors in 2004,
LIDAR data capture and processing began in 2005, We began using an Unmanned Aerial System as a mode of
capture in 2016, and in 2015-16 were conducting tests on our new Oblique system to incorporate it into our
praduction process.

EXPERIENCE DEVELOPING MULTI-RESOLUTIONS ORTHOIMAGERY MAPPING
PRODUCTS
Provide the vendor’s experience developing multi-resolution arthoimagery mapping products.

Many projects involved multiple resolutions of data. Many large Councils of Governments (COGS) involve both
rural and urban expanses and, for funding reasons, often involve lower-resolution data In the outlying areas and
higher-resolution data in the urban areas. You will note in the table in Section D above, many of the projects
include muitiple resolutions and additional planimetric services (such as LIDAR, DEM/DTM update, and
topographic/planimetric mapping}. in general:

W Rural areas are typically at 1'-2' resolution. Many statewide efforts include 1’-1.5’ resolution, leaving local
governments to "buy-up” to 6” or better resolutlons.

Urban areas typically require 6” resolution.

E Downtown areas are frequently requiring “near true orthos” at 6” resolutron {reduced building lean) and
an increasing number are trending toward 3" resolution.

in the last couple of years, Surdex has been Involved in two large projects that illustrate multiple
resolutions, both involving federal, state, and local government funding. .

W  The 2014-2016 Texas Statewide Orthoimagery project entailed 275,000 square miles of 0.5-meter and
13,000 square miles of mixed 1'/6” resolution.

B The long-standing Houston-Galveston Area Council (H-GAC) project Includes a large number of local
government partners. Starting in 2012, Surdex has acquired and produced 3”, 6”, and 12" Imagery
coverage the entire metropolitan area muitiple times.

EXPERIENCE DEVELOPING MULTI-RESOLUTION ORTHOIMAGERY USING
AIRBORNE GPS

Provide the vendor’s experience developing muliti-resolution orthoimagery using airborne GPS.

Virtually all imagery and LIiDAR missions are founded on the collection, processing, and incorporation of Airborme
GPS {ABGPS) and IMU (Inertial Measurement Unit) processing In the production effort. Where accuracy
requirements permit (ASPRS Standard Mapping and GIS/Class | or lesser accuracy in general terms), this
information alone may sufficient to avoid the placing and measuring of ground control points. Surdex’s decades of
experience has proven that aerotriangulation of the Imagery is always required tc minimize potential shear
between adjacent images or strips of images, Control points will be used on every project to ensure accuracy
standards are met or exceeded.

State of Missour! Page | 9
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H. SAMPLES

Submit g somple(s) of digitol orthoimagery and other photogrammetric products produced for a previous

or_current client that are representative of the product required herein. However, if the vendor is
proposing onother eatity to provide the services, the vendor should submit samples of some of the
proposed entity’s previous digital orthoimagery ond other photogrammetric products praduced.

Surdex is providing samples of digital orthoimiagery at various resclutions of projects within the State of Missouri.
We are also providing planimetric data from a state project as well, We are also providing a sample of QL2 LIiDAR
data of the State of Nebraska acquired using our Galaxy LiDAR sensor. Additionally, we are providing Gelger LIDAR
data acguired by our subcontractor, Harris, The following is a list of recent sample data representative of our work:

Sample Project Data

Type Sensor Description

= - | 12" GSD TIEF with TIFF world file {Boone County, MO 2016)
: {efca ADS100 sensor 6” GSD TIFF with TIFF world file (Boone County, MO 2016)
3” GSD TIFF with TIFF world file (Boone County, MO 2016)

Galaxy LIDAR sensor QL2, .LAS files, (State of Nebraska, 2016)

Classifled data set 8 ppm {Charlotte, North Carolina)

Harrls Geiger-mode sensor Classified data set 20 ppm {Charlotte, North Carolina)

ADS100 sensor Planimetric data set {Columbia, MO 2016)

ADS100 sensor Topographic data set {Columbia, MO 2016)

Note: all samples are the work of Surdex Corporation with the exception of the Gelger LiDAR dato, which was acquired and processed by
our Teammoate, Harrls Corporation.

Viewing and Downloading Samples Data

Copy and poste the above hyperlink into a browser URL window or o Windows Explorer address window.

Our samples has been set up for you to view on an FTP site.

Hyperlink: ftp.surdex.net

User login: Missouri
password: MO2017

After 3 falled attempts 1o fogin, contact us If you have difficulty accessing the data, feel free to email
timd@surdex.com for assistance.
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EXHIBIT B: Current/Prior Experience

Y/

~

Vendor Name or Subcontractor Name: _Surdex Corporation 4

Reference Informa

State of Missouri

1 {Current/Prior Services Performed For:)

Mid-America Regional Council {MARC)

State of Missouri, Office of Administration
information Technology Services Division
Office of Geospatial Information

Truman Building, Room 840

Jefferson City, MO 65102

600 Broadway
Suite 200
Kansas City, MO 64105

Amold Williams, GIS Manager
(573) 526-1817
Amold.willams@®oa.mo.gov

Jakob Goldman
{816) 701-8307

igoldman@marc.org

2016; 2008-2009, 2007

2016 and 2010

No

$394,335 (2016) $248,619 (2008)
$410,908 (2007)

$193,328 (2016}, $313,309 (2010}

Aerial acquisition of digital imagery and the
production of true color DOQQs

2007: GSD: 2" / .6M, square miles: 72,656, 2008:
GSD: 2' /.6M, square miles: 75,036, 2016 18",
square miles: 30,610.

Adverse weather (ice and quick warming) in the
spring of 2008 'frecluded capture of all of the
remaining 1/3" (western portion) of the State. This
was completed in the spring of 2009.

Digital Ortholmagery

30 degree Sun Angle, 5% per DOQQ for
clouds/No Snow

DOQQs were provided in both UTM and State
Plane reference frames.

Used subcontractors for Survey Data
Collection: David Mason & Associates

in 2016 Surdex conducted a multi-county project
encompassing 2,526 square miles of Kansas City and the
surrounding metro area {consisting of Leavenworth and
Wyandotte counties in Kansas; and Piatte, Cass, Ray,
Jackson and Clay counties in Missouri. To reduce building
lean of tall buildings in Approximately 15 square miles of
urban Kansas City, Surdex densified the flight lines. The
client-provided DEM was also updated and provided as 2
deliverable.

6" GSD 4-band digital orthoimagery of Kansas City
metro area In GeoTIFF and MrSID format

Updated DEM
Metadata files by tile and county in FGDC .xml format
Mosaic seamlines in ESRI format

State of Missour!
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Boone County Consortium

(Boone, Cole, Howard, Callaway, Cooper,
Moniteau and Johnson Counties, Missouri)

City of Columbia, Missourl

GIS Dep’t, City of Columbia, MO
801 East Wainut, Room 220
Columbia, MO 65201

GIS Dep't, City of Calumbia, MO
801 East Walnut, Room 220
Columbia, MO 65201

Jason Warzinik
(573) 886-4325
Jwarzinik@boonecountymo.org

Kenny Leglelter, GISP
(873) 441-5489
leglei olumblamo.c

January 2015 - December 2015

January 2015 - July 2016

No

No

$311,000 (Billed under the Boone County Consortium
Project)

$311,000 {Bilted under the Boone County Consortium
Project)

' Seven-county ﬁro}ect 6rchesfrated thiough the Boone »
County Consortium, Missouri, with the various counties
/ municipalities requesting different deliverables.

e 3" /6" /12" RGB and CIR digital orthoimagery in
GeoTiff

{Square miles: 3" 5 sq.mi. / 6" 1,373 sq.mi. / 12
3,148 sg.mi.)

691 square miles of 0.7M LiDAR

Bare-earth grids, ERDAS Imagine
2’ contours in ESRI Geodatabase
Hydro breaklines in SHP

27.5 sq. mi. of 1"=200' scale 3D planimetric
mapping in ESRI Geodatabase {for the City of
Columbia)

FGDC metadata
Flown Spring 2015, delivered Fall 2015

The city's project was a part of the seven-county
project orchestrated through the Boone County
Consortium, Missouri, with the various counties /
municipalities requesting different deliverabies. The
City project entailed not only digital orthoimagery, but
also LiDAR acquisition, topographic mapping and
planimetric mapping in select areas.

GDS: 6”, square miles: 264 of spring leaf-off 4-band
digital orthoimagery with delivery in GeoTIFF and
TWF flles .

Bare-earth LAS
LIDAR data at 0.7m spacing

28 sq. mi. of 1"=200’ scale 3D planimetric mapping
in ESRI Geodatabase

Two-foot contours {citywide)

State of Missouri
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State of North Carolina

USDA, NRC Southwest Oklahoma

ESP & Associates
3475 Lakemont Blvd.
Fort Mill, SC 25708

USDA, Natura! Resource Conservation Service
URS Carporation

Harold Rempel, Senior Geaspatial Manager
{803) 835-0851
Email: hrempel@espassociates.com

Jennifer Williams
{303)740-3501
Jennifer.Lwilllams@urs.com
Gary Utley, USDA-NRCS
{405)742-1229
Gary.utley@ok.usda.gov

$888,288

$3M (Merrick and Surdex)

For this task order, Surdex was responsible far all Flight
Operations Management, including the acquisition of
digital elevation data for 20 Counties in the Eastern
Piedmont using airborne LIDAR. Surdex served as the
primary Point of Contact [POC) between all ESP Team
Members, for the duration of LIDAR Data Acquisition.
This task order included block layout designation, daily
flight plan management and reporting, team
coordination, lssue mitigation, coordination with
Military Operation Areas (MOAs), and daily progress
reporting to ESP.

Sensor; ALS70

4,100 square miles

0.7 meter post processing
Density: 2 points/square meter

Vertical Accuracy: RMSE of 9.25 cm {3.647) or
better

Merrick and Surdex were contracted by URS to perform
airborne mapping services covering approximately
20,000 sq. miles of various watersheds in Oklahoma In
support of the US Department of Agriculture’s Natural
Resources Conservation Service (USDA-NRCS). The
purpose of this project was to generate digital
elevation models and contours for use in
hydraulic/hydrologic madels. Contract Value:

Stote of Missour!
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Wilson & Company

Surdex Corporation

Missouri Department of
Transportation

Kansas City, MO 64131

800 East 101" Terrace, #200

Chesterfield, MO 63005

520 Spirlt of 5t. Louls Boulevard

1590 Woodlake Drive
Chesterfleld, MO 63017

Erica Stock
816.701.3109
Erica.stock@wilsonco.com

Russell D. Hoffman
(636) 368-4400
russh@surdex.com

Shirley Norris, PE
(314) 453-5032
Shirley.norris@modot.mo.gov

2/2016-5/2016

3/2016 - 5/2016

6/2013 - 7/2015

All wark completed

Alf work completed

Al work completed

$108,200.00

$13,500.00

“ $284,412.00

hDavId Mason & Associa;esb

provided horizontal/vertical
control for aerial survey of
Missour! Department of
Conservation site. Scope of

David Mason & Associates provided
horizontal/vertical ground control
for 2016 East Half of Missouri
Orthophoto & Mapping Project.
Scope of services included acquiring

R e TN T W o ] 5 bt
David Mason & Assoclates provided
ground control for both aerial and
maobile LIDAR. Surdex Corporation
completed the aerial and moblle
LIDAR on the project. The project

coordinates/elevations of ground
control survey points via GPS
surveying.

services included setting aerial
targets panels, acquiring

coordinates/elevations via GPS
surveying, and removing target
panels.

was 10 miles of Highway B in
Jefferson County from Highway 21 to
Highway 30.
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Vendor Name or Subcontractor Name:

EFK Moen

Reference Information {Current/Prior Services Performed For:)

MoDOT St Louls District

O’Fallon Missoun

Surdex Corporation

1590 Woodlake Drive.
Chesterfield, MO 63017

100 North Main Street
O’Fallon, MO 63366

520 Spirit of St. Louis Bivd.

Chesterfield, MO 63005

Greg Horn, PE - District
Engineer

{314)453-1800
Gregory.Horn@modot.mo.gov

leff Schuepfer, PE - Assistant City
Engineer

Phone: (636)375-5491
Jschuepfer@cfallon.mo.us

Russ Hoffman
{636)368-4400
russh@surdex.com

Design Completed 2013
Construction Completed 2015

Design Completed - Current

Project has beeri built.

$1,500,000

Project Tasks

1-70 Ramp Reconfiguration in
Downtown St. Louis

Property & Topographic Surveys
Coordination with MoDOT,
1DOT, City of St. Louls,
CityArchRiver2015, and other
Adjacent Projects

Corridor Practical Design/Value
Cost Savings

Proect Tasks
1-70 Ramp Reconflguration

|-70 Outer Road Dsigns
Praoperty & Topographic Surveys
Coordination with MoDOT, St.

Charles County, and other Adfacent

Projects

Points

[ surveying - eﬁlﬁg Groﬁnd Cohtrol

State of Missouri
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Vendor Name or Subcontractor Name:

Merrick & Company

Reference tnformation (Current/Prior Services Performed For:}

Midland Surveying -GIS
Missouri DOT

USDA, NRC Southwest
OCkiahoma

State of North Carolina

501 N Market St.
Maryville, MO 64468

USDA, Natural Resource
Conservation Service
URS Corporation

ESP & Associates
3475 Lakemont Blvd.
Fort Mill, SC 29708

Adam Teale {Midland)
(660)582-8633

Bradley McCloud {DOT)
{573)526-2955
Bradiey.mecloud@modot.mo.gov

Jennifer Willilams
{303})740-3901

Jennifer. Lwilliams@urs.com
Gary Utley, USDA-NRCS
{405)742-1229
Gary.utley@ok.usda.gov

Harold Rempel, Senior Geospatial
Manager

{803) 835-0851

Emall: hrampel@espassociates.com

2012 & 2013

2012

$604,000 {2013) 396,000. {2012)

$3M {Merrick and Surdex)

Merrick & Company partnered

1 with Midiand Surveying of

Marysville, MO in 2012 and 2013
to provide ground anxf aeriat
survey services to included
analytics, planimetric
compilation, terrain modeling,
orthoimagery, ground surveying,
and Light Detection and Ranging
{UDAR) to be used for
preliminary highway design and
re-routing. Separate sites
throughout the state:

UDAR Density: 0.3' GSD, 1' GSD,
and 2' GSD.

2012: 51.8 line miles of Highway
2013: 90.9 line miles

Corridor with of 600’

Aerial imagery will be delivered
ata 0.5 pixel resolution
delivered In .las 1.2 format;
planimetric and DTM data were
deliverad in Microstation and
GeoPak formats.

2012: Breaklines are being
compiled to help enforce the
LIDAR surface.

Merrick and Surdex were contracted
by URS to perform airborne
mapping services covering
approximately 20,000 sq. miles of
various watersheds in Oklahoma in
support of the US Department of
Agriculture’s Natural Resources
Canservation Service {USDA-NRCS).
The purpose of this project was to
generate digital elevation models
and contours for use in
hydraulic/hydrologic models.
Contract Value:

The objective of this project was to
acquire digital elevation data for 20
Counties In the Eastern Piedmont
area using sirborne Light Detection
and Ranging {LIDAR) to include
LiDAR intensity returns sultable for
post- pracessing of UDAR data as
well as feature extraction. Merrick
and Surdex collected the data at 2
points per sguare meter with 2
nominal Post spacing of .7 meters.

State of Missour!
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Photogrammetric Mapping Products and Services

Vendor Name or Subcontractor Name: _Harris Carporation

Reference information (Current/Prior Services Performed For:)

State of North Carolina/ ESP
Assodates

Dewberry Consultants, LLC

| CIRGIS, Inc. '

ESP & Associates
3475 Lakemont Bivd.
Fort Mill, SC 29708

1000 N. Ashiey Dr.
Suite 801
Tampa, FL 33602

1047 Cove Street
Ventura, CA 93001

Harold Rempel, Senior
Geospatial Manager

{803) 835-0851
hrempel@espassoclates.com

Amar Nayegandhi
813-421-8642
anayegandhi@dewberry.com

Hasan Kasraie
(805) 340-4744
terrain@cirgis.org

2016 - Ongoing

2016- Ongoing

>1.5 Miilion

>1.4 Milfion

LA

9,000 10sq. miles of Geiger-
mode LIDAR data acquisition at
230 ppsm and deliver calibrated
il point cloud data with 9.25cm
4 RMSE and a 1 foot contour
accuracy.
e Acqulsttion of High Density
Geiger-mode LIDAR
® Pracessing ta Calibrated
Polnt Cloud

Upcoming Spring 2017

LIDAR Collection and Processing for
6 Countles (4 Counties in Mlinois and
2 Counties In Wiscensin) on the
USGS 3DEP Program, 20 ppm, 4,000
sq. miles

Ongolng

8104 sq. miles acquisition of LIDAR
data within South Dakota and
delivery of calibrated point clouds at
8 ppsm with 10cm RMSE vertical and
30cm RMSE horizontal accuracy.

512 sq. miles of LiDAR data
collection at 20 ppsm and delivery of
classified point cloud and Digital
Elevation data at 8ppsm with 10cm
vertical accuracy.

State of Missourt
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photogrammetric Mapping Products and Services

Vendor Name or Subcontractor Name; _ESP & Associates, Itc.

Reference Information (Current/Prior Services Performed Far:)

State of North Carolina

North Carolina
FMP Phases 2, 4 and 5 (2014-2018)
QL2 and QL1 LIDAR

lowa DOT
On Call Surveying Services

20322 Malil Service Center
Raleigh, NC 27699-0322

4218 Mail Service Center
Raleigh, NC 27699

P.0. Box 1159
Ankeny, IA 50023

Tim Johason
919,754.6588
tim.johnson@nc.gov

John Dorman
919-825-2296
Jdorman@ncem.org

John F. Barber
515-964-2020
jbarber@snyder-associates.com

2012-Present

2014 ~ Present

June 2011 ~ May 2012

$689,000 (2015)

$111,388

Surdex has served as a prime
contractor to the State of North
Carolina for digital
orthophotography for five
cansecutive years (2012-2016).
Project deliverables included 6”
color digital orthoimagery in
GeoTiff / TFW format, mosaic
cutlines in .SHP format and
praject metadata.

ESP was a subcontractor to
Surdex on this contract for
ground control.

ESP, with support of sub’s Surdex,
HARIS, worked with NCFMP to
collect Quality Level 2 (QL2) LIDAR
across the State of North Carolina.
Phase |i entailed the collection and
processing of LIDAR for 20 counties
in eastern North Carolina, covering
an area of approximately 13,000
square miles. In addition, ESP
performed Gelger-mode LIDAR data
collection and processing and the
generation of Hydro DEM raster
products for Phase 4 covering over
9,000 square miles. QA/QC
management services as well as
processing of LIDAR products.

ESP supported Snyder & Associates
on their lowa DOT On Call
Engineering contract providing
Tripod Static Scanning, 3D Laser
Scanning and Mobile Mapping
services on the following projects
under this contract: Interstate 35
interchange with US 30; Warren /
Clarke County - |-35; and Story
County - US 30.

State of Missouri
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CORPORATION, Photogrammetric Mapping Products and Services

\\ ) RFPS30034901700285
SURDEX
\ e

EXHIBIT C: Expertise of Key Personnel

The resumes are following this table. The table represents the resumes that are included in our response.

SO Lo ‘ ! bl rmed binding !i ST - l""lgrl‘“i lﬁ ol T i GO e i SN b e
Wade Williams, CP 20 Director of Project Management ASPRS Certrﬁed Photogrammetnst
Loran Chick, PLS 25 Project Manager, PLS
Jim Gottgetreu 36 Project Manager
Steve Kasten, CP, RLS 33 itgey and Photogramme?ric Engineering, ASPRS Certified Photogrammetrist,
Mike Mueller 30 Senior VP of Operations
Doug Crane 20 Chief Flight Operations Manager
Jason Pohlman 9 Flight Acquisition Manager
Colby Forke, CP 17 { Director of Image Processing, ASPRS Certified Photogrammetrist
Brad Barker 16 Director of 3D Mapping

AT G ORBE S R i o Som oy g
3 o B

Ronnie Lowe, PLS

Randy Bnckey, PLS 35+ Project Surveyor, MOIIL RLS
Chris Ferrante, PLS Surveying Manager, MQ/IL RLS

Brlan Holzworth GISP Project Manager LiDAR, GISCI Certified GIS Professionat
Bruce Audey GISP 16 LIDAR Technician Lead, Certifled Geographic Information Systems Professional
{GISP)
g RN R ARy “.‘ § C LA g I o ) ‘.T';‘Fié}xl isiinn : EAL = SR ! ",!) LAl 1;" ...... 3
Jennifer Nix 2 Project Manager ASPRS Certified Photogrammetrlst
Mark Romano 30 UIDAR Product Manager
Connie L. Stanley 30 Quality Control/Assurance Manager, Certified Mapping, Charting and Geodesy
Professional
James M. Earwood 15 Geiger-mode LIDAR Production Manager
Harold W, Rempe!, CP, GISP Senijor Geospatial Manager, ASPRS Certified Photogrammetrist, Oregon
25 Professional Photogrammetrist, Virginia Surveyor Photogrammetrist,
Geographic Informatlon Systems Profess:onal
.:‘lu":_":?i SRR < i o A...,..l = : : ‘:’ “...mk:' i =
Ryan Lavery 7 Geospatlal Analyst
Michael Baranowskl 7 Geospatial Analyst
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Photogrammetric Mapping Products and Sarvices

Title of Position: Surdex Corporation: Director of Project Management

Name of Person:

Wade Williams, CP

Educational Degree (s): Include college or
university, major, and dates

85 Geography and Cartography, Missouri State Universsity (1995)

License(s}/Certification(s), number(s),
expiration date(s), if applicable:

ASPRS Certified Photogrammetrist, #1038 {(1997)

Specialized Training Completed.

N/A

Number of years’ experlence in area of
service proposed to provide:

20 Years

Describe person’s relationship to vendor.
If employee, number of years. if
subcontractor, describe other/past
working relationships

Surdex Employee: 20 years
Title/Role: Director of Project Management

Describe this person's responsibilities over
the past 12 months.

Wade has been a Project Manager with Surdex for the past XX year’s, just recently he has been
promoted to Director of Project Management. As PM, he oversees assigned projects and
manages the scopes of work for various clients. This involves managing in-house
communlcations regarding all aspects of project execution including client communication,
project planning, surveying, aerlal photography acguisition, scenning, serial trisngulation, LIDAR
processing, planimetric/ topographic feature collection and digital arthoimagery production. As
Director Wade will oversees the project management staff, ensuring all projects remain on
schedule and all deliverables meet specifications.

Previous employer{s}, positions, and Dates

v All types of Photogrammetry
projects

v Modfifying existing Digltal Terrain
Model{DTM) ta produce quallty
orthoimagery

Acquisition of Digital Ortholmagery
Acquisition of LIDAR Elevation Data

Creation of Digital Terrain Model
from LIDAR

v Creation of Digital Elevation Mode!
from LIDAR

v Creation of Contours Unes

v Planimetric Mapping

N/A

Role: Project Manager
Project Involvement: managing communications regarding all aspects of project execution
including dient communication, project planning, surveying, aerial photography acquisition,
scanning, aerial triangulation, LIDAR processing, planimetric/ topographic feature collection and
digital ortholmagery production. Listed below are just a few of the most recent
photogrammetric projects Steve has been involved in:

Project Experience:
s  Missouri, Boone County Consortium Digital Orthoimagery and Mapping Project (2016}
Missouri, City of Columbia LIDAR and Planimetric Mapping (2016)
Missouri, Mid America Regiona! Coundll [MARC) Digital Orthoimagery Project {2016)
5t. Louls Metropolitan Sewer District (MSD) Planimetric Mapping (2014)
Iincts State Geological Survey (1SGS) LIDAR Acquisition and Processing Project (2016 &
2017)
ilinois, Western illinois University Digital Orthoimagery Project (2015)
Florida, Callier County Digital Orthoimagery Project {2016)
Florida, Palm Beach County Digital Ortholmagery and Mapping {2015)
North Carolina City of Raleigh Orthoimagery and Planimetric Update Project (2014-2017)
North Carolina Statewide Digital Orthoimagery Projects {2013-2017)
North Carolina State Phase 1l LIiDAR Project (2014)
Oklahoma, USDA-NRCS East Central LIDAR Project (2012)

State of Missouri
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CORPORATION Phatogrammetric Mapping Products and Services

Title of Position: Surdex Corporation: Project Manager

Name of Person: Loran Chlck, MO PLS

Educational Degree (s): include college or

university, major, and dates BS, Business Management, Northwest Missouri State University (1988)

License(s)/Certification(s), number(s),

expiration datels), If applicable: Professional Land Surveyor: Missouri #2001001907

Specialized Training Completed. Certificate of Project Management from Saint Louis University, Mlissouri
Number of years’ experience in area of

service proposed to provide: 25 Years

Describe persan’s relationship ta vendar.

If employee, number of years. If Surdex Empioyee: 2 years

subcontractor, describe other/past Thie/Role: Project Manager

working retationships

As PM, Loran oversees assigned projects and manages the scopes of work for various clients.
, - This involves managing in-house commurtications regarding alf aspects of project execution
3:! ’:::te:;]:"ﬂ:tﬁn s responsibiiities over including client communication, project planning, surveying, aerial photography acquisition,
’ scanning, aerial triangulation, LDAR processing, planimetric/ topographic feature collection and
digital orthoimagery production.

Missour? Department, of Transportation, Highway Liaison Surveyor, 1992-2006
Previous employer(s), positions, and Oates | Eagle Point Software, Product Manager, 2006-2011

Role: Project Manager

Project Involvement: managing communications regarding all aspects of project execution
Including client communication, project planning, surveying, aerial photography acquisition,
scanning, aerial triangulation, LIDAR processing, planimetric/ topographic feature collection and
digital orthoimagery production. Listed below are just a few of the most recent

photogrammetric projects Steve has been involved in:
v Alltypes of Photoprammetry

projects

v Madifying existing Digital Tesraln Project Experience:
OM:::&ZZ:!JO produce quality e  Missouri, State of Missouri Statewide Digital Orthoimagery Project (2016}

¥ Acquisition of Digital Orthoimagery e Missouri, St. Louis Imagery Consortium Orthoimagery Project (2016}

: gf::;ﬁ%’;gﬁgﬁf?g::ﬁ;;?ﬂ e Missour| and Minois, East-West Gateway Digital Orthoimagery Project (2012 & 2015)
from LIDAR s Missouri Department of Transportation for EFK Moen, Contour and Planimetrlc

v Creation of Digital Elevation Model mapp!ng {2016}

from LiDAR
v Creation of Contours Lines
v Planimetric Mapping
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Photogrammetric Mapping Products and Services

e

Title of Position: Surdex Corporation: Projcct Manager

Name of Person:

Jim Gotigetreu

Educational Degree (s): include college or
university, major, and dates

BS, Cartography and Gi5, University of Wisconsin Madison (1979)

Ucense{s)/Certification(s), number(s),
expiration date(s), if applicable:

Specialized Training Completed.

Number of years’ experience in area of
service proposed to provide:

36 Years

Describe person’s relstionshlp to vendor,
If employee, number of years. If
subcontractor, describe other/past
working relationships

Surdex Employee: 2 years
Title/Role: Project Manager

Oescribe this person’s respansibitities over
the past 12 months.

As PM, Jim oversees assigned projects and manages the scopes of work for varlous clients. This
involves managing In-house communications regarding all aspects of project execution including
cllent communication, project planning, surveying, aerial photography acquisition, scanning,
aerial triangulation, LIDAR processing, planimetric/ topographic feature collaction and digital
ortholmagery production.

Previous employer(s), positions, and Dates

Walker & Associates, Stereo Compiler (4 years)
Sanborn Mapping Company, Project Manager (27 years)

Towlll, Inc., Processing Manager {3 years})
: g P

v All types of Photogrammetry
projects

v Modilying existing Digital Terrain
ModelDTM} to produce quality
orthoimagery

v Acquisition of Digital Orthoimagery

¥ Acquisition ot LIDAR Elevation Data

v Creation of Digital Terrain Model
from LIDAR

v Creation of Digital Elevation Model
from LIDAR

v Creation af Contours Lines

v planimetric Mapping

Role: Project Manager

Project involvement: managing communications regarding all aspects of project execution
Including ¢lient communication, project planning, surveying, serial photography acquisition,
scanning, aerial triangulation, LDAR pracessing, planimetric/ topographic feature collection and
digital orthoimagery production. Listed below are just a few of the most recent
photogrammetric projects Steve has been involved in:

Project Experlence:
s lllinois, Department of Transportation Statewide Orthoimagery Project (2016-2017})

» Jlinois State Geologica) Survey (ISGS) LIDAR Acquisition and Processing Project (2016 &
2017)

s Missouri, Mid America Regional Councit (MARC) Digital Orthoimagery Project {2016}
=  Minnesota, Dakota County Digital Orthoimagery (2016)

e  Porto Rico Digital Orthoimagery Collection Project (2016-2017)

e Wisconsin DNR Digital Orthoimagery Project (2015, 2016)

o  Microsaoft Digital Orthoimagery Collection Project (2015)

o USDA, NAIP, Digital Orthoimagery Project (2016)

State of Missouri
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Title of Position: Surdex Corporation: Si. VP of Survey and Photogrammetric Engineering Design

Name of Person:

Steve Kasten, CP R1S

Educationa! Degree {s}: Incdlude college or

BS, Earth Science and Cartography, Purdue University (1987)

expiration date(s), if applicabie:

university, major, and dates MS, Civil Engineering Photogrammetry Southern University Edwardsville (1983)
ASPRS Certifled Photogrammetrist, #1038 (1997}
North Carolina Professional Land Surveyor, #1-4106

License{s)/Certification(s], number(s), | Oregon Professional Photogrammetrist, #80665RPP

South Carolina Professional Photogrammetric Land Surveyor, #24303
Virginia Surveyor Photogrammetrist, #000119
fFlorida Professional Surveyor and Mapper License, # LS6683

Specialized Training Completed.

N/A

Number of years’ experience in arez of
service proposed to provide:

33 Years

Describe person’s relationship to vendor.
¥ employee, number of years. If
subcontractor,  describe  other/past
working cefationships

Surdex Employee: 18 years
Title/Role: Sr. Vice President of Survey and Photogrammetric Engineering Design

Describe this person’s responsibilities over
the past 12 months.

As the Sr. Vice President of Survey and Photogrammetric Engineering Design, Steve is
responsible for the photogrammetric engineering application development, photogrammetric
mapping, geodesy, cartography and surveylng. He supparts the project design of Surdex’s
photogrammetric projects, and is responsible for the airbome GPS survey data and triangulation
for all aerial Imagery and LIDAR projects. Steve manages the photogrammetric mapping contract
task orders from the USACE, St. Louis District. For the past four years Steve has been involved
with the use and praduction of geospatial data from aur UAS systems and has processed the
using numerous software products.

Previous employer(s), positions, and Dates

v Alltypes of Photogrammetry

SR

: L T
Role: Survey and Phatogrammetric Engineering Design

Project Involvement: Steve has been responsible for the photogrammetric contral for all types
of photogrammetry project for Surdex. He is responsible for developing algorithms for sensor
modeling, post processing of GPS data, error propagation, photogrammetric data reduction, and
implementing algorithms for both digitai imagery and Lidar elevation data. Listed below are just

projects N ..
v Modifying existing Digital Terrain a few of the most recent photogrammetric projects Steve has been involved in:
Model(DTM) to produce quality Project Experience:
ortholmagery o Missouri, State of Missouri Statewide Digital Ortholmagery Project {2016)
Acquisttion of Digital Orthoimagery = Missouri, Boone County Consortium Digital Orthoimagery and Mapping Project (2016)
Acquisttion of LIDAR Elevation Data s Missouri, St. Louis imagery Consortium Orthoimagery Project {2016)
N o Missourl, Mid America Regional Council (MARC) Digltal Orthoimagery Project (2016)
i
c’ifg;"ﬁ:;‘“a' Terrain Model e lowa, Statewide Digitat Orthoimagery Project (2016)
) ¢ |llinols, Department of Transportation Statewide Orthoimagery Project (2016-2017}
¥ Creation of Digital Elevetion Model ¢ Hlinois State Geological Survey {ISGS) LIDAR Acquisition and Processing Project (2016 &
from LIDAR 2017)
Creation of Contours Lines « lowa, DNR {DOT) LiDAR Acquisition and Processing Project {2014-2015)
Planimetric Mapping . Misso'uri Department of Transportation for EFK Moen, Contour and Planimetric
mapping (2016)
e  Minnesota, Dakota County Digital Orthoimagery {2016)
s  Porto Rico Digital Orthoimagery Collection Project (2016-2017)
¢ Wisconsin DNR Digital Orthoimagery Project (2015, 2016}
¢ USDA NAIP, Digital Orthoimagery Project {2016)
State of Missourt Page | 23
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Photogrammetric Mapping Products and Services

Name of Person:

Mike Mueller

Educational Degree (s): Include college or
universtty, major, and dates

B8S, Mechanical Engineering, University of Missouri Rolla

License(s}/Certification{s), number{s),
expiration date{s), i applicable:

Speclalized Training Completed.

N/A

Number of years’ experience in ares of
service prapased to provide:

30 Years

Describe person's relationship to vendor.
if employee, number of years. 1f
subcontractor, describe other/past
working refationships

Surdex Employee: 1 years
Title/Role: Vice President of Production and Operations

Describe this person's responsibilities over
the past 12 months.

As senior Vice President of Production and Operations for Surdex Corporation, Mike directly
supervises and coordinates all phases of production of every project. Mike will be in direct
contact with the Directors of the Image Process Services and 3D Mapping departments to ensure
projects have the resources and are on schedule.

Mike also is responsible for resource allocation and scheduling for survey; aerial photography;
fully analytical aerial triangulation {FAAT); stereo mappling; digital iImaging; systemns
management; GIS and G!S data conversion; estimating; and R&D. Mike utilizes Microsoft Project
software to track resources and progress of each project, Including equipment, personnel and
cost. Mike personally reviews quality control reports after each phase of a project, including
flight, survey, trlangulation, photo lab, digital mapping, digital imaging and GIS develapment,
Mike will be instrumental in Surdex’s adaptation of 15O 9000 Quality Assurance Standards in the
next year by building the corporate environment for quality, maintaining procedures manual and
evaluates suggestions for continuous improvement. He provides a single point of contact for all
departments and fs an information hub for crews in the field, He works closely with project
management to assure that your needs are met for your project.

v AMlitypes of Photogrammetry
projects

v Modifying existing Digital Terrain
Mopdel(DTM) to produce Quality
orthoimagery

Acquisition of Digital Ortholmagery

Acquisition of UDAR Elevation Data

Creatlon of Digital Terrain Mode!
from UDAR

v Creation of Digital Elevation Model
from LIDAR

Creatlon of Contours Lines

Planimetric Mappling

AR NN

s

Previous employer{s), positions, and Dates

Role: Operations Manager

Project involvement: directly supervises and coordinates all phases of production of every
project. Listed below are just a few of the projects he has directly worked on:

Missouri, St. Louls Imagery Consortium Orthoimagery Project {2016)

lowa, Statewide Digital Orthoimagery Project {2016)

lilinois, Department of Transportation Statewlde Orthoimagery Project {2016-2017)
Hllinois State Geologlcal Survey (1ISGS) LIDAR Acquisition and Processing Project {2016 &
2017)

& Missour] Department of Transportation for EFK Moen, Contour and Planimetric
mapping (2016}

Porto Rico Digital Orthoimagery Collection Project (2016-2017)

USDA NAIP, Digital Orthoimagery Project {2016)

s & » 8

State of Missouri
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Title of Position: Surdex Corporation: Chief Flight Operations Manager

Name of Person:

Doug Crane

Educational Degree (s): include college or
university, major, and dates

BS, Aeronautical Engineering from Purdue University
MS, Aeronautical Engineering from the Air Force Institute of Technology
Graduate of the US Naval Test Pilot School

License{s)/Certification(s), number(s},
expiration date(s), if applicable:

Specialized Training Completed.

Decades of experience in flight test and program management for the US Navy

Number of years’ experience in area of
service proposed to provide:

20 Years (US Navy Flight Test Officer)

Describe person's relatlonship to vendor.
if employee, number of years. f
subcontractor, describe other/past
working refationships

Surdex Employee: ~1 years
Title/Role: Chief Flight Operations Manager

Describe this person's cesponsibilities over
the past 12 months.

Doug is responsible for the personnel (pilot’s) that operate our aircraft for aerial acquisition
projects. As Chief Pilot, Doug is responsible managing pilot’s schedules and avallability and
knowledge of flight specifications for each mission. He is engaged In the pre-flight planning
preparations that include monitoring the weather conditions, review of aerial flight plans for
LiDAR and photography capture, adherence to overall project specifications, proper equipment
and material handling procedures, pre- and post-flight status reporting, and all FAA natices and
air space designatlons along with any NOTAMs {notices to airmen)

Previous employer(s), positions, and Dates

v All types of Photogrammetry
projects

v Modifying existing Digltat Terrain
Model{DTM) to produce quality
orthoimagery

v Acquisition of Digita! Orthoimagery

v Acquisition of LIDAR Elevation Data

v Creation of Digital Terrain Mode!
from UDAR

v  Creation of Digital Elevation Model
from LIDAR

v Creation of Contours Lines

v Planimetric Mapping

US Navy, Boeing, St. Louls test flying the new production F/A-18 Super Hornets.

=t = e

Role: Chief Flight Operations Manager

Project involvement: manage the acquisition pilots responsibilities for the successful flight
mission to meet each projects specifications: Listed below are just a few of the successful
projects that have been flown by our pilots:

Missouri, State of Missouri Statewide Digital Orthoimagery Project (2016)

Missouri, Baone County Consortium Digital Orthoimagery and Mapping Project (2016)
Missouri, St. Lowis imagery Consortium Orthoimagery Project (2016)

Missourl, Mid America Regional Councll (MARC) Digital Orthoimagery Project (2016}
lowa, Statewide Digital Orthoimagery Project (2016)

Wtinois, Department of Transportation Statewide Orthoimagery Project (2016-2017)
lllinols State Geological Survey (ISGS) LIDAR Acquisition and Processing Project (2016 &
2017)

lowa, DNR {(DOT} UDAR Acquisition and Processing Project (2014-2015)

Missourt Department of Transportation for EFK Moen, Contour and Planimetric
mapping (2016}

Minnesota, Dakota County Digital Ortholmagery {2016)

Porto Rico Digital Orthoimagery Collection Project (2016-2017)

Wisconsin DNR Digital Orthoimagery Project (2015, 2016)

USDA NAIP, Digital Orthoimagery Project (2016)

State of Missouri
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Title of Position: Surdex Corporation: Flight Acquisition Manager

expiration date(s}, if applicable:

Name of Person: Jason Pohlman
Educational Degree {s): include college or

univeesity, major, and dates Some coflege
Licensé(s)/Certification(s), number{s), N/A

Speciallzed Training Completed.

Leica Systems: Technical Training on the operations of the aerial sensor

Number of years' experience in area of
service proposed to provide:

9 Years

Describe person’s relationship to vendor.
If employee, number of years. |
subcontractor, describe other/past
working refationships

Surdex Employee: 9 years
Title/Role: Flight Acquisition Manager

Describe this person’s responsibilities over
the past 12 months.

Jason manages the staffing/personne! for each acquisition mission and the acquisition sensor
equipment. This includes the installation of the sensors into an aircraft and maintaining the
maintenance and repair schedules. He oversees the personne! for training on the sensor
hardware and software. He maintains a clear understanding of flight capture conditions,
internal/external priorities and aerlal sensor limitations, installations, calibrations as well as
GPS/IMU data collections.

Previous employer(

AVHE aMT RS,

v All types of Photogrammetry
projects

¥ Modifying existing Digital Yerrain
Model(DTM) to produce quality
ortholmagery

¥ Acquisttion of Digital Orthoimagery

¥ Acquisition of LIDAR Etevation Oata

v Creatlon of Digital Terrain Model
from UDAR

v Creation of Digital Elevation Mode)
from LIDAR

v Creation of Contours Lines

v Planimetric Mapping

Role: Flight Acqulisttion Manager

Project Involvement: prepares and or reviews each projects aerlal flight plans for the capture
of imagery or LiDAR data. He oversees the adherence to overall project specifications by
monitoring weather conditions, confirming the proper equipment and materisl, and the proper
pre and post flight status reporting is completed. Listed below are just a few of the projects he
has directly worked on:

Missourl, State of Missour Statewide Digital Orthoimagery Project (2016)

Missouri, Boone County Consortium Digltal Ortholmagery and Mapping Project (2016)
Missourl, St. Louls Imagery Consartlum Ortholmagery Project (2016)

Missourl, Mid America Regional Council {MARC) Digital Orthoimagery Project (2016)
lowa, Statewide Digital Qrthoimagery Project (2016)

inols, Department of Transportation Statewlde Orthoimagery Project (2016-2017)
Hlinots State Geological Survey (ISGS) LDAR Acquisition and Processing Project {2016 &
2017)

lowa, DNR (DOT) UDAR Acquisition and Processing Project (2014-2015)

Missouri Department of Transportation for EFK Moen, Contour and Planimetric
mapping {2016}

Minnesota, Dakota County Digital Orthoimagery (2016)

Porto Rico Digital Orthoimagery Collection Project {2016-2017)

Wisconsin DNR Digital Orthoimagery Project (2015, 2016)

USDA NAIP, Digital Orthoimagery Project [2016)

[ ] ® & ¢ 6 8 & @

e & ¢ &
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Title of Position: Surdex Corporation: Director of Image Processing

Name of Person:

Colby Forke

Educational Degree {s): include college or
university, major, and dates

8S Geography, University of Nebraska {1999)

License{s)/Certification(s), number(s),
expiration date(s), if applicable:

ASPRS Certified Photogrammetrist #1598 {2016)

Specialized Training Completed.

Adoption of ISO 9001 Quality Assurance Standards

Number of years’ experience in area of
service proposed to provide:

17 Years

Describe persan's relationship to vendor.
If employee, number of years. if
subcontractor, describe other/past
working relationships

Surdex Employee: 15 years
Title/Role: Director of Image Processing

Destribe this person’s responsibilities aver
the past 12 months.

Colby supervises and coordinates all phases of production that includes image processing, ortho-
mosaic, and imagery quality control management. Colby works with the imagery and
ortholmagery managers dally to coordinate production tasks, set priorities and assist with
resource management. Colby directly reports to Michael Mueller, the Sr. VP of Operations, on
resource allocations and progress of each project. He works closely with each project manager
to assure our clients’ needs are met for every project.

v Alltypes of Photograrnmetry
projects

v Modifying existing Digital Terraln
Madel{DTM) to produce quality
ortholmagery

v Acquishtion of Dightal Orthoimagery

¥ Acquisition of LiDAR Elevation Data

v Creation of Digital Terrain Model
from UDAR

¥ Creation of Digltal Elevation Model
from LIDAR

v Creation of Contours Lines

¥ Planlmetric Mapping

N/A

Role: Director of Image Processing
Project Involvement: supervises and coordinates all phases of production that includes image
processing, ortho-mosaic, and imagery quality control management. He works closely with each
project manager to assure our clients’ needs are met for every project. Listed below are just a
few of the projects he has directly worked on:

Missouri, State of Missourf Statewide Digital Orthoimagery Project (2016)

Missouri, Boone County Consortium Digital Orthoimagery Project (2016)

Missouri, $t. Louis Imagery Consortium Ortholmagery Project {2016)

Missouri, Mid America Regional Council {MARC) Digital Orthoimagery Project (2G16)
lowa, Statewide Digital Ortholmagery Project (2016)

iffinois, Department of Transportation Statewide Orthoimagery Project {2016-2017)
Minnesota, Dakota County Digital Orthoimagery (2016}

Porto Rico Digital Orthoimagery Collection Project (2016-2017)

Wisconsin ONR Digital Orthoimagery Project {2015, 2016)

USDA NAJP, Digital Orthoimagery Project (2016)

State of Missouri
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Title of Position: Surdex Corporation: Director of 3D Mapping

Name of Person:

Brad Barker

Educational Degree {s). Inctude coliege or
university, major, and dates

BS Cartography and Map Technology, Southwest Missouri State University (1998)

License(s)/Certification{s), number{s},
explration date(s), if applicable:

N/A

Specialized Training Completed.

Adoption of 15O 9001 Quality Assurance Standards

Number of years’ experience in area of
service proposed ta provide:

21 Years

Describe person’s refationship to vendor.
If employee, number of years. 1f
subcontractor, describe other/past
working relationships

Surdex Employee: 85 years
Title/Role: Director of 3D Mapping

Describe this person’s responsibilities over
the past 12 months.

Brad’s primary responsibilities include cartographic finishing and design of geographic
Information system database conversion applications to support CAD/GIS database generation.
He Is responsible for digital orthophoto and CAD production including data input, editing and
plotting. Brad has expertise in CAD/GIS programs inciuding the full ESRI suite of software
products. He has intimate knowiedge of the entire LDAR project life cycle which includes
planning, acqulsition, ABGPS/IMU processing, initial LIDAR processing, manual and automated
classificatlon and editing. He'is also experienced with varlous software packages from his
previous photograrmmetric mapping responsibilities.

Previous employer(s), positions, and Dates

SEES o

v Alltypes of Photogrammetry
projects

v Modifying existing Digital Terrain
Model(DTM) to produce quallty
orthoimagery

v Acquisition of Digltat Ortholmagery

v Acquisition of LIDAR Elevation Data

v (Creation of Digital Terraln Mode!
from LIDAR

v Creation of Digital Elevation Mode|
from LIDAR

¥ Creation of Contours Lines

v Planimetric Mapping

N/A

Role: Quality Assurance / Quality Control {QA/QC)
Project involvement: supervises and coordinates quality assurance and control product quality

control management. He works closely with each project manager to assure our clients’ needs
are met for every project. Listed below are just a few of the projects he has directly worked on:

Missouri, State of Missouri Statewlde Digital Orthoimagery Projact (2016}

Missouri, Boone County Consortium Digital Orthoimagery and Mapping Project (2016)
Missouri, St. Louis Imagery Consortium Orthoimagery Project (2016}

Missouri, Mid Americs Regional Councit (MARC] Digitat Orthoimagery Praject {2016}
lowa, Statewlde Digital Orthoimagery Project (2016}

Hlinais, Department of Transportation Statewide Orthoimagery Project {2016-2017)
{finols State Geological Survey {ISGS) LIDAR Acguisition and Processing Project {2016 &
2017)

fowa, DNR {DOT) UDAR Acquisition and Processing Project (2014-2015)

Missour! Department of Transportation for EFK Moen, Contour and Planimetric
mapping (2016)

Minnesota, Dakota County Digital Orthoimagery (2016}

Porto Rico Digital Ortholmagery Collection Project (2016-2017)

Wisconsin DNR Digital Orthoimagery Project (2015, 2016)

USDA NAIP, Digital Qrthoimagery Project (2016}

State of Missour}
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Title of Position: David Mason & Associates: Director of Survey

Name of Person:

Ronnie Lowe, PLS

Educational Degree (s): Include college or
university, major, and dates

University of Missouri-Rolla - Surveying

Jefferson College of Applied Science — Civil Engineering & Applied Science in Civil Engineering &
Construction Technology

License{s)/Certification]s), number({s),
explration date(s), if applicable:

Missouri ~ 002557 Decermnber 3%, 2017
Hilinois - 035.003363 November 30, 2018

Speciafized Training Completed.

Number of years' experience in area of
service proposed to provide:

33 years

Descrlbe person's relationship to vendar.
If employee, number of years. If
subcontractor, describe other/past
working relationships

Subcontractor: David Mason & Assotiates
Title/Role: Director of Survey / Field Survey

As subcontractor, DMA has worked with Surdex on previous Missauri Statewide projects and
provided horizontal/vertical control on other aerial photogrammetry and LIDAR projects.

Describe this person’s responsibilities over
the past 12 months.

Division Manager/Project Manager for David Mason & Associates

Previous employer{s), positions, and Dates

v All types ot Phatogrammetry
projects

¥ Modifying existing Digital Terrain
Model{DTM) to produce quality
orthoimagery

v Acquisition of Digital Orthoimagery

v Acquisition of LIDAR Elevation Data

v Creation of Digital Terrain Model
from LIDAR

v Creation of Digital Elevation Model
from LiDAR

¥ Creatlon of Contours Lines

v Planimetric Mapping

12 years with General Consul

21 years with David Mason & Associates {19956-current)
tants {1984-1996)

Iy

Role: Survey

Project Involvement: Clearly identify the experience, provide dates, describe the person’s rale
and extent of Involvement In the experience, provide horizontal/vertical contral. Processing GPS
data and provide QA/QC

State of Missour!
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Title of Position: EFK Moen: Project Surveyor

Name of Person:

Randy Brickey, PLS

Educational Degree {s}): include coliege or
unlversity, major, and d?tes

Missouri Western State University, Bachelor of Science in Technology/Construction
Engineering Technology

License{s}/Certification(s), aumber(s},
expiration date(s), if applicable:

Registered Professional Land Surveyor
Missouri — 2620 & lllinois — 3441

Specialized Training Compfeted.

Number of years’ experience In area of
service proposed ta provide:

35+ years

Describe person’s relationship to vendor. If
empioyee, number of years. i
subcontractor, describe other/past working
refationships

Subcontractor: EFK Moen
Role: Project Survey, Fleld Survey

As subcontractor, have managed and provided horlzontal/vertical control an other aerial
photogrammetry and LIDAR projects for Surdex Corporation.

Describe this person’s responsibilities over
the past 12 months.

Randy has successfully provided project surveyor duties on over $1,000,000 of surveying work
over the past 12 months

Previous employer{s), positions, and Dates

v All types of Photogrammetry projects

v Modifying existing Digital Terrain
Mode){DTM} to produce quality
orthoimagery

v Acquisition of Digitat Orthoimagery

v Acquisition of LIDAR tlevation Data

¥ Creation of Digital Terraln Model from
1IDAR

¥ Creation of Digital Eievation Model
from LIDAR

v Creation of Contours Lines

¥ Planimetric Mapping

Various Surveying Firms since 1985
Randy has been a Pr

Role: Survey
Project Involvement: Randy routinely works with all types of photogrammetry files

e Randy routinely works with elevation data from LiDAR Data and or tradttional
photogrammetry files

Randy routinely works Digital Terrain Models from LiDAR Data

Randy routinely works LIDAR Elevation Models

Randy routinely creates Contour Lines from traditional survey methods.
Randy routinely creates Contour Lines from traditional survey methods.

State of Missouri
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Title of Position: EFK Moen: Surveying Manager

Name of Person:

Chris Ferrante, PLS

Educational Degree {s): Include college or
university, major, and dates

St. Louis Community College, Assoc. in
Apptied Sclence/Civil Engineering, 1984

License(s})/Certification(s), number(s},
expiration date(s), if applicable:

Registered Professional Land Surveyor
Missouri - 002494 & |linols — 35003564

Speclalized Training Completed.

Number of years’ experlence In area of
service proposed to provide:

35+ years

Oescribe person’s refationship to vendor. if
employee, number of years. If
subcontractor, describe other/past working
relationships

Subcontractor: EFK Moen
Role: Survey Manager, Field Survey

Surdex has worked as a subcontractor to EFK Moen on Missouri DOT projects for aerial
imagery and mapping.

Describe this person’s responsibifities over
the past 12 months.

Chris has successfully ted his department of eight staff members on aver $1,000,000 of
surveying work over the past 12 months. Chris has been the Surveying Manager at EFK Maoen
since 2001.

Previous employer(s), pasitions, and Dates

¥ Alltypes of Photograrmmetry projects

¥ Modifying existing Digital Terrain
Model{DTM) to produce quality
orthoimagery

v Acquishtion of Digita) Orthoimagery

v Acquisition of LIDAR Elevation Data

v Creation of Digttal Terrain Model from
LiDAR

v Creation of Digital Elevation Model
from LIDAR

v Creatlon of Contours Lines

v Planimetric Mapping

Volz Engineering 1983 - 2001

EF T

Chris routinely works with all types of photogrammetry files

s DTM task that most traditional survey filed personnet do not work with daily.

*  Field Survey for acquisition project, this is a task that most traditional survey filed
personne! do not work with daily.

e Chris routinely works with elevation data from LIDAR Data and or traditional

photogrammetry files

Chris routinely works Digital Terrain Wiodels from LIDAR Data

Chris routinely works LIDAR Elevation Models

Chris routinely creates Contour Lines from traditional survey methods.

Chris routinely creates Contour Lines from traditional survey methods.

Stute of Missouri
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Title of Position: Merrick & Company: Project Manager ~ LIDAR

Name of Person:

Brlan Holzworth, GISP

Educatlonal Degree (s): include college or
university, major, and dates

BA, Political Science; Minor History; Minor East European Affairs, (1993)
Hickam AF8, Radar Imagery Analysis, {1991)
Goodfellow AFB, Imagery Interpretation, (1988)

License{s)/Certification]s), number(s), expiration
date(s), if applicable:

B GISCH Certified GIS Professional, #00057054

B Project Management Institute (PMi)

& Working toward Project Management Professional [PMP) certification
B American Soclety for Photogrammetry & Remote Sensing {ASPRS)

B Working toward Certified Mapping Scientist (CMS) certification

Specialized Training Completed.

Environmental Systems Research Institute (ESRI) Arcinfo 8.0, 1999
Defense Security Service FSO Program Management, 1899
PMI/ESI Managing Projects in Organizations, 1999

NIMA Outsourcing, 1999, 1998, 1997

Geographic Information Systems for Local Government, 1998
Managing Through Empowerment, 1997

Management Problems of the Technical Person In Leadership, 1996
NIMA Validator, 1995

VPF Converslon, 1995

Advanced Arcinfo, 1995

VMAP Arcinfa, 1394

Franklin Time Management, 1994

o & & » & » & 0 & & o B

Number of years’ experience in area of service
proposed to provide:

16 Years

Describe person’s relationship to vendor. f
employee, number of years. if subcontractor,
describe other/past warking retationships

Surdex and Merrick are under a JV and have worked together on many Orthoimagery and

Subcontractor: Merrick & Company
Role: LIDAR Fixed-wing and heficopter LIiDAR acquisition and processing, mobile LiDAR
acquisition and processing

LIDAR Projects.

Describe this person’s responsibilities over the
past 12 months.

Mr. Holzworth Is a project manager with 29 years of progressive experience in
managing remote sansing and GIS projects. His primary responsibilities include
praject scope management; planning, resource management; project
estimating, technical ffaison between production resources and the client;
contract/risk management; quality control/quality assurance execution; and
revenue management.

Previous employer(s}, positions, and Dates

Al types of Photogrammetry projects

Modifying existing Digital Terrain
Model{DTM) to preduce quality
orthoimagery

Acquisition of Digital Orthoimagery

Acqulsition of UDAR Elevation Data

Crestlon of Digital Terrain Model from
LIDAR

v Creation of Digital Elevation Mode! from

LIDAR
v Creation of Contours Lines
v Planimetric Mapping

S s

AN

12 Years with other firms

» 2013 Midland Surveying / Missouri Department of Transportation aerial mapping

+2011 LIDAR Survey and High Resolution Digital ¥mages for GIS, Pantex Plant,
Amarillo, Texas.

o Nebraska lowa Regional Orthophotography Consortium (NIROC) LIDAR and
Planimetric mapping.

s LIDAR & Imagery, Satt Creek, Nebraska.

» Edwards Air Force Base, California, LDAR / Hyperspectral Acquisition and |
Processing.

Stote of Missouri
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Title of Pasition: Mercick & Company: LiDAR Technician Lead

Name of Person:

Bruce Audey GISP

Educational Degree (s): include college or
university, major, and dates

Centre of Geographic Sciences, in Lawrencetown, Nova Scotia, a two-year techalcal course
in Cartography/Digital Mapping, (1998/1999)

License(s)/Certification{s}, number(s), expiration
date(s), if applicable:

Certified Geographic Information Systems Professional (GISP) #00061177

Specialized Training Completed.

Number of years’ expierience in area of service
proposed to provide:

16 Years

Describe persan’s relationship to vendor, If
employee, number of years, If subcontractor,
describe pther/past working refationships

Subcontractor: Merrick & Company

Role: LiDAR Fixed-wing and helicopter LIDAR acquisition and processing, mobile UOAR
acquisition and processing

Surdex and Merrick are under a IV and have worked together on many Orthoimagery and
LIDAR Projects.

Describe this person’s responsibiiities over the
past 12 months.

Mr. Bruce Adey has more than 16 years of experience working in the Geospatial Industry
which range from stereo compilation to LIDAR projects. As the Photogrammetry/LIDAR
Technical Lead, Bruce works directly with Project Mangers/Director of Operation in
developing schedules and budgets for current projects, assists with scheduling and pricing
for potential projects, supports the development & direction of the MARS® software, and
also works closely with the technical staff through production to ensure that the data
collected and delivered meets or exceeds industry/client standards.

v All types of Photogrammetry projects

v Modifying existing Digital Terrain
Model{DTM) to produce quality
orthoimagery

v Acquisition of Digital Orthoimagery

v Acquisition of LIDAR Elevation Data

v Creation of Digital Terrain Model from
LIDAR

v Creation of Digital Elevation Model from
LIDAR

v Creation of Contours Lines

v Planimetric Mapping

12 Years with other firms

s 2014 Alrbome LIDAR Collection & Processing, North Carolina. LIDAR Processing
Supervisor.

« 2014 USGS LIDAR Collection Processing of 12 Countles In Virginia. LIDAR Processing
Supervisor

e 2013 Midland Surveying / Missouri Department of Transportation aerial mapping

e 2011 LiDAR Survey and High Resolution Digltal Images for GIS, Pantex Plant,
Amarillo, Texas.

D) Nebraska lowa Regional Orthophotography Consortium (NIROC) LIDAR and
Planimetric mapping.

e LiDAR & Imagery, Salt Creek, Nebraska.

e  Edwards Air Force Base, California, LIDAR / Hyperspectral Acquisition and
Processing.

State of Missouri
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Title of Position: Harris Corporation: Project Manager

Name of Person:

Jennifer Nix

Educational Degree (s): include college or
university, major, and dates

BS- Geography Wright State University, Dayton, Ohlo 1996
MBA- Colorado State University, Ft. Collins, CO 2014

ticense(s)/Certification(s), number{s),
expiration date(s), if applicable:

®  ASPRS Certified Photogrammetrist
s International Software Testing Qualification Board {ISTQB)-CTFL Certification
o IS0 9001- 2015 Certified Auditor

Specialized Training Completed. ASPR Workshop Instructor
Number of years’ experience in area of

service proposed to provide: 21 Years

Describe person’s relationship to vendor. Harris Employee {1 Year)

Describe thls person’s responsibliities over
the past 12 manths.

Manage UDAR Processing, Production and Delivery

Previous employer(s), positions, and Dates

All types of Photogrammaetry
projects
v Moditying existing Digltal Terrain
Model(DTM} to produce guality
orthoimagery
Acquisition of Digltal Orthoimagery

Acquisition of LIDAR Elevation Data

v Creation of Digital Terrain Model
from UDAR

v Creation of Digital Elevation Model
from LIDAR
Creation of Contours Lines

Planimetric Mapping

DigitalGlobe 2005- 2016
Sanborn 2001-2005
Woolpert 1996- 2001

A AR A LI A e

DigitalGiobe- Production

+ et
Supervisar

DigitalGlobe- Production Supervisor

Sanborn & Woolpert- Photogrammetrist and Project Manager
Harris Corporation and Sanbom Production Supervisor

Harris Corporation- Production Supervisor

Harris Corporation- Production Supervisor

Sanborm & Woolpert- Photogrammetrist and Project Manager
Sanborn & Woolpert- Photagrammetrist and Project Manager

Stote of Missous]
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Title of Position: Harris Corporation: LIDAR Product Manager

Name of Person:

Mark Romano

Educational Degree {s): Include college or
university, major, and dates

BS-Electrical Engineering

License{s)/Certification(s), number|s},
explration date(s), if applicable:

Florida Surveying Mapping Society (ASPRS Accreditation Program}- Co-Author Course
Development & Instructions August 2012

Specialized Training Completed.

Number of years” experience in area of
service proposed to provide:

3D Years

Describe person’s relationship to vendor.

Harris Employee (2.5 Years)

Describe person’s responsibilities over the
past 12 months,

Geiger-mode LIDAR Production Manager

Previous employer(s), positions, and Dates

ESP Associates- Director Geospatial Services 2013-2015
Earth Eye LLC - VP & CEO 2011-2013

::Io;:‘:: of Photogrammetry ESP Associates and Merrick & Company
¥ Modlifying existing Digital Terrain P tes and Me
Model(DTM) to produce quality ESP Associates and Merrick & Company
orthoimagery
Acquisition of Digitai Orthoimagery | gp associates and Merrick & Company
Acquisttion of LiDAR Elevation Data | 545 Corporation and Previous Positions
Creation of Digital Terrain Model Harris Corporation and Previous Positions
from LIDAR
v Creation of Digital Elevation Model "
from LIDAR Harris Corporation and Previous Positions
Creation of Contours Lines ESP Associates and Merrick & Company
Planimetric Mapping ESP Assaciates and Merrick & Company
State of Missourf Page | 35
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Title of Position: Harris Corporation; Quality Control/Assurance Manager

Name of Person: Connie L. Stanley

Educational Degree (s}: include college ar BS ~Geclogy, Tennessee Technological Unlversity, 1985

university, major, and dates Geographic Information Systems Certification — Indiana University, 1952
License(s)/Certification(s), humbes(s), Certified Mapping, Charting and Geodesy Professional — National Geospatial Intelligence
expiration datels), if applicable: Agency

Speclalized Training Compieted. Employer-sponsored Geospatlal Production Training

Number of years’ experience in area of

service proposed to provide: 30 Years

Describe person’s relationship to vendor. Harris Employee (13 Years)

Describe this person’s responsibilities over LIDAR QA/OC Manager

the past 12 months.

Space Imaging- Manager Production Services 2001-2004
DMA- Project Manager, Terrain Analyst, Cartographer 1985-2001

Previous employer(s), positions, and Dates

All types of Photogrammetry
projects

v Modifying existing Digital Terrain
Model{DTM] to produce quality in )l Previous Positions
arthoimagery

in all Previous Positions

v Acquisition of Digital Orthoimagery In all Previous Positions

Acquisition of LIDAR Elevation Data in all Previous Positions

Creation of Dighal Terrain Model in all Previous Positions

from LIDAR
¥ Creation of Digital Blevation Model .
from LIDAR In all Previous Positions
v Creation of Contours Uines In all Previous Positions
Planirmetric Mapping in alf Previous Positions
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Title of Position: Harris Corporation: Geiger-mode LiDAR Production Manager

Name of Person:

James M. Earwood

Educational Degree (s): include college or
university, major, and dates

MS- Geographic Information Systems

Ucense(s)/Certification(s}, number{s),
expiration date(s), if applicable:

Specialized Training Completed.

Number of years’ experience in area of

service propased to provide: 15 Years

Describe person’s relationship to vendor. Harris Employee (8 Years)

Describe this person’s responsibliities over
the past 12 months.

Geiger-mode LIDAR Production Manager

i
mmetry
projects
v Modifying existing Digital Terrain
Model(DTM] ta produce quality
orthoimagery
v Arquisition of Digital Orthoimagery

Acquisition of LiDAR Elevation Data

v Creation of Olgital Terrain Model

US Air Force- LIDAR Analyst 2002.2007
i e

Harrls and US Air Force Positions

Harris and US Air Force Positlons

from LIDAR
v' Creatlon of Digital Elevation Mode! Harrls and US Alr Eorce Positions
from LIDAR
v Creation of Contours lines
Planimetric Mapping
State of Missouri Page | 37
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Title of Position: ESP & Associates: Senior Geospatial Manager,

Name of Person:

Harold W. Rempel, CP, GISP

Educational Degree (s): include college or
university, majar, and dates

License(s}/Certification(s),
expiration date(s), if applicable:

number(s},

ASPRS Certified Photogrammetrist, #R1418 Expires ~ 2/2015

Oregon Prafessional Photogrammetrist, #79605RPP Expires - 12/2018
Virginia Surveyor Photogrammetrist, #000040 Expires — 12/2017
Geographic Information Systems Professional # 61210 Explires ~1/2019

Specialized Training Completed.

Defense Mapping Agency — Topographic Training
Department of Defense — Image Analysis, Photogrammetry

Number of years’ experience in area of

service proposed to provide: 25 Years
Describe  person’s  relationship  to
vendor. If employee, number of years, if | ESP Employee: 4 years

subcontractor,  describe
working refationships

other/past

Title/Role: Senior Geospatial Manager

Describe this persan’s responsibilities over
the past 12 months.

As the Senlor Geospatial Manager for ESP Associates, Harold is responsible for management,
project design, quality control, and execution of geospatial projects to include LIDAR,
Orthaimagery, and photogrammetric mapping. Harold manages all geospatial components of
ESP’s projects as well as ESP's Photogrammetric Services contract with the North Carolina
Department of Transportation and €SP’s prime contract with the North Carolina Floodplain
Mapping Program.

Previous employer{s), posttions, and Dates

v Alf types of Photogrammetry projects

McKim & Creed ~ Operations Manager 2012-2013, SAM Inc. - Quality Control Manager 2011-
2013, URS Corporation — Geospatial Project Manager 2008-2011, EarthData International —
various positions 1997-2008, United States Marine Corps — Image Analyst 1983.1997

Role: Photogrammetry and LIDAR

Project Involvement: Mr. Rempel has ovar 20 years of experience in remote sensing,
photogrammetric mapping and project managemeat. This includes large and smal! scale
projects, from multi-year statewide programs to county and municipal mapping projects. Mr.
Rempe) also brings valuable experience in working closely with project stakeholders in
developing technical specifications, managing Quality Control and Quality Assurance, and
providing comprehensive management solutions ta mapping projects. He co-authored FEMA’s
“Procedure Memorandum 61-Standards for LiDAR and Other High Quality Digital Topography”,
managed significant work for the North Carolina Floodplain Mapping Project, led the
development and implementation of quality procedures for 1S0 9001 certiflcation.

Praject Experience:

®  North Carolina Floodplain Mapping Program, Phases 4 and 5 (2016 — Present)

e  North Carolina Dept. of Transportation, Photogrammetry IDIQ, {2017 - 2018)

s  North Carolina Floodplain Mapping Program, Phase 2 (2014-2015)

¢  Texas Natural Resources Information System HPIDs LIDAR and Orthophotography Program,
{2011-2013)

& North Carolina Orthoimagery Program, (2010}

e  Florida Division of Emergency Management LUDAR Program, {(2007-2008)

¢ NOAA Coastal Services Center Geospatial Services Contract (2005-2008)

e South Carolina Statewide LiDAR Program (2007-2008)

@

North Carolina Floodplain Mapping Program, Phases 1-3 (2001-2007)

State of Missouri
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Title of Position: ESP & Associates: Geospatial Analyst

Name of Person: Ryan Lavery

Educational Degree {s): include college or

university, malor, and dates BA, Geography, Appalachian State (2013)

ticense{s)/Certfication{s), numberts),

explration date(s), If applicable: N/A
Specialized Training Completed. N/A
Number of years’ experience in area of

mier of ye perience in area 7 Years

service proposed to provide:

Describe  person’s  relationship  to
vendor. f employee, number of years. if | ESP Employee; 3 years

subcontractor,  describe  other/past { Title/Rale: Geaspatial Analyst (Quality Controf Lead)
working relationships

Geospatial Analyst (Quality Control Lead) for the NCFMP Phase 4 & 5 project. Responsible for
the front end quality checks of data received and of the quality of deliverables from 10
Geospatial Technicians.

Describe this person’s responsibilities over
the past 12 months.

Previous employer{s), positions, and Dates | N/A

Role: Quality Contro! Manager

Project Involvement: Mr. Baraowski has over 3 years of experience in geospatial quality control
and production task to inchude the guality control and management of products derived from
LiDAR such as DEMs, DTMs, intensity images, hydro-enforced DEM products, and the creation of
contours and planimetric data utilizing UDAR point cloud.

Project Experience:
s North Carolina Floodptain Mapping Program, Phases 4 and 5 {2016 — Present)
e  North Carolina Floodplain Mapping Program, Phase 2 (2014-2015)
»  Various FEMA and COE LiDAR profects in MS, AR, TX and NC

v All types of Photogrammetry projects
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Title of Position: ESP & Associates: Geospatial Analyst

Name of Person: Michael Baranowski

Educational Degree {s): include callege or | BA, Geography/City and Regionaf Planning, University of North Carolina at Chape! Hill (2007)

service proposed to provide:

university, major, and dates AAS, Geomatics/Survey Technology, Central Piedmont Community College {2016)
Licensets)/Certification(s}, number(s), N/A
expiration date(s), If epplicable: /
Specialized Tralning Completed. N/A
Number of years’ experience in area of
7 Years

Describe person’s relationship to

working relationships

vendor. If employee, number of years, if | ESP Employee: 3 years, 8 months
subcontractor, describe other/past Title/Role; Geospatial Analyst (Production Lead)

Describe this person’s responsibilities over | Geospatial Analyst {Production Lead) for the NCFMP Phase 4 & 5 project. Responsible for
the past 12 months. managing workflow and deliverables from 10 Geospatlal Technicfans.

Previous employer(s), positions, and Dates

ol

v' All types of Photogrammetry projects

Woolpent, Geospatial Analyst, 2007-2011

Role: Production Manager
Project involvement: Mr. Baraowski has over 7 years of experience in geospatial production and
production management to include the production and management of products derived from
UDAR such as DEMs, DTMs, intensity images, hydro-enforced DEM products, and the creation of
contours and planimetric data utilizing LiDAR point cloud.

Project Experiente:

LU

North Carolina Floodplain Mapping Program, Phases 4 and 5 {2016 ~ Present)

North Carolina Floodplain Mapping Program, Phase 2 (2014-2015)

Various FEMA and COE LiDAR projects in MS, AR, TX and NC

FAA Airport GIS Aeronautical Surveys, Airside Surveys and Photo control (2007-2011)

Stote of Missourl
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EXHIBIT D: Method of Performance

t. PRODUCTS/SERVICES PROVIDED

The vendor should indicate in the table below which products/services they are able to provide.
Additionally, the vendor should identify any additional photogrammetric mopping products and services
that the vendor Is able to provide.

L\

" CHECK BON BELOW 18 THE CHECK BOXN BELOW I A

VENDOR PROVIDES | SUBCONTRACTOR 1S
SPECIFLED | PROPOSED TO PROVIDE TIHE
PRODUCTSERVICE - PRODUCTSERVICE

PRODUCTSERVICE DESCRIPTION

&

Acquisition of Digital Orthoimagery

Acquisition of LIDAR Elevation Data

Creation of Digital Terrain Model from
LiDAR

Creation of Digital Elevation Model
from LIDAR

Creation of Contours Lines

NIRRT

Planimetric Mapping

Mobile LiDAR mapping %

&

Oblique Imagery Capture and Processing

Helicopter-Borne LiDAR Capture and
Processing

K

Kl

Geiger LiDAR Capture and Processing

Web Hosting of Geospatial Data

Obligue Imagery Capture and Processing

Photogrammetric Point Clouds

MR K
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The following table maps the required and Surdex-offered product/service categorles to the members of our Team
and their projected roles. The roles are categorized as follows:

“Sole” ~ only provider on the Team.

“Lead” - primary provider on the Team.

“Supporting” ~ supporting provider to a lead company.

“Backup” ~ provides capacity in reserve for very large efforts or recognized single-point-of-failure.

Product/Services by the Surdex Team

Subcontractors

Product/Service ! ‘ . £FK Moen David
Corporation  paarrick Harris Mason

(WhE) (MBE]

Acquisttion of Digltal L Support Support
ead
Orthoimagery (Survey) (Survey)
" ‘ rt
Acquisition of LDAR Elevation Lead Backup Suppo Support
Data {Survey) (Survey)
Creation of Digital Terrain Model Support Support
Lead Back
from LIDAR up {Survey) {Survey)
Creation of Digital Elevation Model Support Support
from LiDAR Lead Backup (Survey} {Survey)
rt
Creation of Contours Lines Lead Backup Suppo Support
{Survey) {Survey)
Planimetric Mapping Sole
Prod A cl
Support Support
Mobile LIDAR Lead Support
€ PP {Survey) {Survey)
‘ Support Support
Oblique Image Sole
i " (survey) | (Survey)
Helicopter-Borne LIDAR Sole Support Support
{Survey) (Survey)
Geiger LiDAR Capture and Support - Lead
Processing Processing
Waeb-Based Solutions Sole
Oblique Imagery Capture and
. Sole
Pracessing
Photogrammetric Point Ciouds Sale
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2. PROJECT APPROACH

The vendor should provide o description of their proposed project approoch for categories of
products/services the vendor proposes to provide.

RS A B st gt S e e S = U B S e SERESEE B

An arthoimagery project design is driven by the defiverable tile layout and a buffer around the boundary and

includes a flight design and a control survey design. Flight planning is the responsibility of Surdex’s Chief Pilot and
is reviewed and approved by the Project Manager. The Aerotriangulation and Survey Departments design the
ground control network against the flight plans. A Certified Photogrammetrist from Aerotrlangulation and a
Registered Land Surveyor are responsible for the design.

Surdex uses the Leica MissionPro flight planning software for acquisition planning. This software utilizes an
elevation model to rigorously check for adequate forward and sidelap coverage as weil as desired product GSD. A
flight designer uses the software to achieve both efficient acquisition and coverage of the entire area. Flights are
planned against the buffered coverage for each seasonal window portion of applicable project areas.

The flight planning software addresses rugged or uneven terrain in two ways:

The targeted GSD is treated as a "maximum” value by the software and is never exceeded when
compared to the terrain madel. This may require “fine breaks” to alter the flying height in very rugged
terraln.

The sidelap setting is treated as a “maximum” value and the spacing between lines is modified to ensure
the vaiue is not exceeded.

For highly bullt-up urban areas resolutions of 1’/30cm or better, several strategies are undertaken to
ensure building and elevated feature lean is minimized:

Additional flight lines are designed to align with the major streets/avenues if these transportation routes
do not align with the baseline flight orientation.

Sidelap Is increased, often by inserting intermediate lines between the existing lines to double the sidelap.
Forward lap is increased to 80% or more to optimize vertical views along the flight line.

These steps provide additional imagery for the technicians te use during the mosaicking process, resulting
in most cases of varying views to select from. The following graphic shows an example from the St. Louls
area in 2015. In this case, the baseline norih-south design {red) was augmented by diagonal flight lines
{yellow/tan) and tighter spacing to increase the sidelap.

Excerpt of Flight Plan Addressing the Built-Up Areas in Downtown St. Louis,

State of Missour!
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Ground survey is performed to establish control and
checkpoints for the project. To assure consistency in the field
data and eliminate cbservation errors, only fixed height
range poles are utilized during GNSS field data collection. The
survey will include only GNSS geodetic receivers set to 2
minimum of five second epochs for data collection, For each
GNSS observation site a sketch will be develaped and a digital
photo will be acquired in the field. The digital images will be
acquired with a software application fike Theodolite that
automatically records GNSS coordinates and time on alf field
images.

Field data and ground susvey contro! and
checkpoints,

The basic network design will be a GNSS rapid static network,
tied into National Geodetic Survey {NGS) horizontal and
vertical monuments. The NGS monumentation will consist of
2 minimum leve! 1st order horizontal monuments and 2nd
order vertical monuments. On a daily basis ali field
observations and notes will be downloaded to the Surdex fip
site by field crews. The Waypolnt GrafNet or similar GNSS
Least Squares post-processing software will be utilized for ait
office processing of GNSS data. An initial free-net adjustment
will be done to validate the observations and locate any bfunders In the input data. The free-net adjustment will be
constrained to one NGS monument, creating 3 minimally constrained network.

Once the free-net adjustment is completed, all observation data will be processed through the Online Positioning
User Service {OPUS). The OPUS solutions for all observations will then be input into the post-processing software
as check-polnts 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 NGS vertical monuments. In addition, a minimum of three surrounding NGS Continuously 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 GPUS 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.
Survey network adfustment using GrafNet software.

Generally;

B A sketch will be provided for each point
along with pictures of the location to
guide measurement of the points during
aerotriangulation and  orthoimagery
accuracy assessment.

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

W A least squares adjustment will be
performed for all control points. Output
to be furnished in Excel format will
include results of the constrained and
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unconstrained adjustment. This will include fixed coordinates and adjusted coordinates in (atitude,
Jongitude and eliipsoid height, error ellipse values in meters, relative baseline error elilpses in meters,
precision of the observed baselines in parts per million {ppm), and redundancy expressed as degrees of
freedom. All information wilt be referenced to field notebooks.

B Al field notes and observation logs will be neatly kept and indexed. This includes notes pertaining to the
establishment and/for extension of monuments. For recovered monuments, information on the condition
of each point will be pravided in the notes. The observation logs for each point will include all information
pertinent to the recovery and observations required far office post-processing.

Acquisition of imagery is one of the most critical phases of any project. Successful acquisition relies on an
extremely high degree of communication between Surdex’s Chief Pilot and all aircrews. Fight plans are updated
each evening by merging progress to date with the results of imagery inspection (isolating potential re-flights).
These plans reside in the Enterprise database and are distributed daily to alrcrews via the Internet and/or e-mail.
Surdex’s Chief Pllot will inform the local Air Traffic Control (ATC) and/ar military air traffic contro! 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 (MQAs), 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). Experlence has shown that high degrees of communication and adherence to directives
results in fong term success. In some cases, this has even required that a government official be physically present
on the aircraft.

Acquisition Approach

feature e

Benefit

Strong coordination with the client:
{1) Start and stop acquisition timeframe.
(2} Movement to/from the project area.
{3) Adherence to client specifications on window, sun angle, etc.

Clients are always aware of our presence on their project.

Coordination with FAA and military operations centers if required.

g < . . .
Surdex has successfully operated in some of the most highly sensitive Assure trouble-free access to restricted or military operations

airspaces in the U.S, and Canada. areas.
Monitoring of short and long term weather:
(1) Use of weather resources. Achieves optimal utilization of resources to ensure success

{2)  Enterprise database retains weather reports at each project site | for @il projects.
during each acquisition window.

Near real-time reporting of status — acquisition and resutts of inspection. | Clients continuously aware of thelr project’s progress.

Minimize the acquisition window length - oftentimes by putting muitipie
aircraft on the project. This minimizes the effects of weather and climate { Highest possible image quality across the entire project.
on image appearance.

Our large fleet of aircraft and sensors Ability to handle numerous projects across North America.

Our Enterprise database tracks all acquisition and inspection status:
(1) Real-time tracking of our aircraft to monitor acquisition operations.
{2) Fight plans updated daily. Maximum application of resources ta ensure success.
(3) Re-flights prioritized to ensure minimal time difference.
{4) Daily issuance of status.
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Before each acquisition day, a number of activities are
undertaken by the aircrew: Dedlcated weother trocking for eoch project.

W  Up-todate flight plans are downloaded and
reviewed,

Aircraft, ABGPS, IMU, and camera are all inspected
for proper operation.

Final weather checks are made.
Flight plans are filed with the local airport/FAA.
if required, base stations are setup.

At the end of each acquisition day:

Aircraft flight logs are completed.
Flight reports are completed and emailed or faxed ta the production center.

if necessary, imagery and data transferred from on-board storage to “transfer” hard drives.
If appropriate, transfer drives are shipped priority overnight to the production center.

Surdex maintains a flight report for each mission that is used by the production center to appraise the
resuits. For exampie, 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.

it s critical to collect ABGPS/IMU data with the highest possible integrity, taking into account such factors as:

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 (Continuousty Operating Reference Stations) and/or local GPS reference networks to provide
multiple observations.

B Each of Surdex’s aircraft is equipped with the Skytracker instrumentation that uses GPS to continuously
report the position, airspeed, and altitude of the aircraft. Unlike flight tracking systems such as Flight
Aware that only have access to aircraft operating under IFR {Instrument Flight Rules) or filed VFR (Visual
Flight Rules) positioning, Skytracker continuously reports status. Surdex has customized internal
applications that allow the viewing of the aircraft status In various ways.

Surdex continuously tracks our alrcraft on our internal SharePoint site.
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Should re-flights be necessary, Surdex will prioritize them to he acquired as quickly as possible after the initial
flights. By doing so, differences in ground conditions are minimized to ensure re-flights can be blended into the
original flights during production. If the re-flight is not a full line, it will include full stereoscopic overtap with the

remaining portions of the line.

As with all ortho projects, QA/QC of acquired image data is critical to the overall success of this project. With
complete and thorough inspection Surdex and the State are assured that the final delivered ortho will be free of
artifacts and image irregularities, Because of this critical importance, imagery inspection is based on 100 percent
inspection—all image is viewed, graded, and stored in a database available to all personnel in production. Only
with 100 percent inspection can a qualified determination be made regarding the possible need for re-flights.

Imagery Inspection

Ins;;octAim{ Methéd )

1 Analytical and visual

Qa/Qc

. Performe a evi byaCp anor RLS

4 Analytical

1 Analytical

Analytical

Automatic verification via Enterprise database

Analytical

Analytical

4 Visual

1 Visual

! Visual

‘ Visual

5 Visual

May be cause for rejection and re-flight

Analytical and visual

3 Visual

Analytical and visual

Visual

Delineated for use in orthoimagery production process

Imagery inspection.

State of Missouri
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Hand-in-hand with image inspection is the processing of ABGPS/IMU data, which is critical for pushbroom cameras
to support image reconstruction. Surdex uses the standard Leica workflow to capture and process the ABGPS and
IMU data. The ADS100 carries the Novate! SPAN GPS/GNNS Inertial navigation system In the aircraft. Surdex uses
Trimbie R8 model receivers to collect ground base station GPS and GLONASS data during each flight. The position
of the ADS100 sensor and 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.

Inspection is conducted for digital images against the acquisition requirements of:

W Within the prescribed season window
B Within the prescribed sun angfe.

W Within prescribed ground conditions such as free from standing water (other than natural or man-made
ponds and lakes), free of snow, ice, etc.

B Theimagery is free of clouds and cloud shadows.

Inspection is not limited to conditions, but also addresses the following:

® Camera misfires.

B Adherence to planned station coordinates, using ABGPS/IMU information and/or navigation grade GPS
from aircraft logs.

® Specular reflection — noted in the database for use by the ortho technicians.
B Image artifacts.

All results of inspection are retalned in Surdex’s Enterprise database. Note that re-flights are moved up In priority
for image inspection as the data is necessary for subsequent project phase(s) such as aerotriangulation and
orthorectification.

Aerotriangulation (AT) is ultimately responsible for the foundation accuracy of the project and for this reason It
involves checks and balances to ensure accurate data is made available to the entire production process to avoid
costly and time-consuming re-work. Using ABGPS/iMU data coupled with ground control, the position and attitude
Information of the imagery is refined to make possible the accurate geopositioning of any point on the ground. The
inputs to AT are:

8 ABGPS/IMU data.
W The imagery.
B Ground control points and any check points.

The AT process {nvoives:

Automated measurement of pass and tie paints appearing in the overlaps of the imagery.
Interactive editing of pass and tie points.

Measurement of control and check points.

Solution of the refined imagery position and attitude as well as all point positions.

If required, re-measurement of points and repetition of the solution.
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Aerotriangutation Paints Type

The AT solution involves a sophisticated “bundie adjustment” using the method of least squares and a
mathematical model of the imaging sensor geametry. This includes utilizing the results of the “boresighting” of the
sensor {relative position of the lens to the GPS antennas and relative orientation to the IMU) and synchronization
with the ABGPS signal.

The bundle adjustment relies on the use of far more “observations” (initial, observed/recorded values such as
ABGPS, IMU, ground control, and image measurements) than are required for a unique solution and because of
this employs a least squares optimization approach in the solution, Each observation is “weighted” based on its
estimated accuracy to provide a balance in the optimization. Since there are far more observations than required,
careful Inspection is made of the various “residuals” reported by the solution. For example, an ABGPS position
residual is the difference between the final adjusted value and the initlal value from ABGPS processing. Should this
differ more than the estimated ABGPS accuracy, this may signal flawed ABGPS data or processing. Since ground
points Involve measurements on numerous images, their ground positions and image measurements alse have
associated residuals. From a high level viewpoint, the ABGPS/IMU and any ground control point data provide 3
rigid solution that is used to refine initial imagery position and attitude to achieve the highest accuracy.

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

Description Measurement

Points collected in averlapping images along a flight line/strip of
Imagery. Used to ensure images in the strip are tled together. Mostly automatically collected and

N ” " X - w sred, but may require manual
Points collected In overlapping images in adjoining and overlapping collection and/or editing in difficult

: flight lines/strips. Ensures adjoining strips are tied together. areas {dense vegetation, water bodies,
%4 Pass points are often also tie points so as to strengthen the overall | ete),
solution.

iy { Points of known ground position. Often paneled for recognition and
accurate measurement. Blanually measured.

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

Analysis of the quality of the AT solution Is performed by a Certified Photogrammetrist wha is highly skilled and
experienced with the process. Upan the completion of the AT process, the resuits are stored in the Enterprise
database and published {“exposed”) for use in the following production steps. For orthoimagery projects, this also
intludes comparing the multitude of AT points to the elevation model. Although a small percent of the
automatically generated points are not on the ground (bare earth) surface, the majority provide a very good check
on (1) the fit of the AT and (2) the general guality of the efevation madel. This comparison can be useful to
delineate changes required in the elevation model.

A bound report on the aerotriangulation process can be provided at the completion of each block and will be
written by a Certified Photogrammetrist. This will address, at a minimum, the following items:

Coordinates and residuals for all points.

Coordinates as specified in the project design parameters.
Description of control points and check points used in the process.
RMS values and projected ground elevation accuracy for all points.
Delineation of discarded points and rationale.

Summary of statistics generated for the final bundle adjustment.
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The accuracy of an orthoimagery is founded on the accuracy of the aerotriangulation process. However, the
limiting accuracy becomes the accuracy and guality of the elevation model. To achieve the accuracy standards, our
approach is based on using all existing elevation data, augmented where missing (or requiring update), by digital
correlation and/or interactive editing. This may include new development, street alignment, drainage modification
and large areas of grading. Mass spot points will be developed, consistent with existing spacing and density, to
create an accurate surface model required for orthoreciification.

Elevated features, such as non-grade crossings of transportation lines and bridges, often require a localized
elevation model to ensure no layover and/for smearing is introduced into the final product. In contrast to most
initial DTMs/DEMs which are “bare earth,” these models are Digital Surface Models (DSMs). A DSM (s kept in a TIN
{Triangulated Irregular Network) format. TINs are not constrained to a grid of points that would affect the accuracy
and quality of the final product. During orthoimage production, all overpasses, bridges, transportation lines, and
even “urban canyons” are scrutinized to determine whether a localized DSM Is required to maintain product

quality.

If significantly large areas require an update, we often use the Leica Semi-Globa! Matching (SGM) software. This
approach yields very high integrity surface models by essentially matching every pixel In the forward, aft, and nadir
arrays to create a “photogrammetric point cloud.”

Surdex’s R&D staff has worked diligently over the last decade to improve accuracy, quality, and throughput of
orthoimagery. This effort has resulted in a mix of third party, open source, and custom-developed algorithms,
processes, and software operating within a standardized user interface. The common operating interface is
referred to as “Group Tool” {GT), and our entire production and project management staff {s trained in its
operation. Underlying this is an Enterprise database that tracks all source, interim, and final products. image
processing and orthorectification technicians all utifize calibrated display monitors to ensure consistent results,

Surdex’s Group Tool displays image metrics for all views.

Luminosity histogram
{Red, Green, and Bive bands combined)

Red band histogram

Green band histogram

Biue band histogram

Near infrared band histogram

Image metric statistics
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We limit sensor-specific processing to the front-end of the production chain and all imagery is retained in 4-band
and 12 bpp (bits/pixel] format {“4x12”} until the final tiles are produced. This aflows us to make localized
adjustments to color, tone, contrast, etc. without compromising the overall quality of the deliverable product. The
4x12 format also supports re-mapping to 8 bits/pixel, to color only, or color infrared (CIR). All image resampling s
performed using bi-cubic or Lagrange interpolation kernels to eliminate aliasing and similar artifacts.

Orthoimagery is produced to a contiguous “Master Tile” layout that encompasses the entire deliverable area with
adequate buffering. Master Tiles are nominally 8K x 8K (8,192 x 8,192) pixels in size, in 4x12 format, and in the
dominant reference frame of the project. Once the Master Tiles are completed, they can be used to generate all
delivery tile layouts, including re-projection and changing of linear units (i.e.: US Sutvey Foot, Intemational Foot,
Meter, etc.) using an automated process. Thus, we can support multiple layouts with ease. Should an error be
found during product inspection, the Master Tiles are first corrected and then the dellverable layout re-generated.
In this way, errors affecting multiple layouts and/or tiles are easily resolved.

Features and Benefits aof Surdex’s Osthoimagery Praduction Process

Feature Benefit

: i : Client participates in desired appearance of final product far in
o] advance of delivery.

The pilot project also checks form and format of deliverable
imagery, metadata, etc,

Preserving full content provides maximum fatitude in mosaicking
process.
Ensures highest possible quality products,

Accommodates clients with requirements for multiple layouts of
deliverable products at marginal additional cost.
Accommodates last-minute changes.

Edits to data only done once to support multiple products.

Higher volume and throughput.

Seamless final product.
Reduced customer review.

Allows incremental QC and delivery to address client priorities,
leveling of QC resources, and schedule compression.

Complete lineage of all processing.
Automated generation of FGDC-compliant metadata.

Accelerates QC and acceptance process.
Audit teail of all changes.
Reduces time for customer QC.
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Using Surdex’s Group Tool, image processing technicians organize large blocks of ortholmagery Into groups with
common characteristics — not necessarily coinciding with individual flight missions. The tool can display images in
ground space, allowing operators to see the relative image quality between neighboring images. Imagery can be
viewed in either color or CIR to ensure 4-band continuity. The grouping of images is important because:

B The atmospheric conditions during capture may result in imagery covering regions of differing
degradation caused by haze. This is particularly true in coasta! areas.

& Sun movement during the day affects the direction of sun illumination. Understanding this altows efficient
solar cotrections of groups with common lllumination effects.

Overview of Surdex’s image processing steps.

Step 1: Simple gamma Step 2: After applicationof  Step 3: After application of  Step 4: After global
{brightness and contrast) atmospheric corrections. BRDF corrections. Note the  balance. Resldual
correction as used in such Color now established for dramatic reduction in the differences between
functions as aero- the ground scene. differences in appearance orthoimages have been
triangulation and elevation between orthoimages. eliminated.

model editing.

Surdex maintains full 4-band (R,G,B,NIR) and full bit depth {12 bits/pixel} until the final cutting of deliverable tiles.
Since the red and green bands are common to the color and CIR renditions within a 4-band file, care must be taken
to ensure proper appearance of both. in general, much of the balancing Is confined to the NIR band. First the color
rendition (R,G,8 or bands 1,2,3} is locked down and then the NIR band is processed to achieve the CIR rendition
{NIR,R,G or bands 4,1,2 - the btue band is excluded). From our extensive experience with 4-band products, we
have found that cfient expectations for a CIR rendition vary, primarily due to prior experience with color infrared
film. Surdex’s web-based inspection tool {SurCheck) has the ability to render either a natural color or CiR view of 4-
band products.
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Orthorectification will be performed using the Leica XPro software. The orthorectification process employed by the
XPro software includes a ray trace from a ground coordinate to the pixel. All resampling is performed using bi-
cubic resampling to assure pixel location accuracy and avoids aliasing effects common o nearest-neighbor and
even bilinear resampling technigues.

Mosaicking encompasses two fundamental phases: (1) editing of artifacts and creating seamlines to stitch the raw
orthoimages together and (2) balancing of the imagery to provide a consistent appearance of the imagery (color,
tone, brightness, contrast, etc.) associated with the desired appearance determined in the Piiot Project.
Mosaicking inputs are the raw orthoimages along with shape files that guide editing of specular reflection and
obscured/smeared areas. Once all seamlines are finalized and balancing complete, the Master Tiles are generated
to support the generation of the deliverable tile layouts.

The mosaicking steps are:

Editing of occlusion or smearing caused by rugged terrain.
Specular correction.

Searmline generation,
B Global balancing.

Surdex has developed a custom software module to detect potential acclusions and smearing that may occur in
rugged terrain. This software creates a shapefile that directs technicians to examine pixels that may require
correction. If corcection is required, corresponding imagery from overlapping orthoimagery is inserted to replace it
during the masaicking process.

Specular reflections caused by glare trom sun reflections off water bodies and/or large structures may be present
in some imagery. During the 100% image inspection, technicians note images containing specular reflections and
will take steps to reduce it, such as seamline placement. Touch-up ensures features are not obscured along the
land/water interface.

There are three steps in the seamline process;

H® Automatic generation seamiines.
B Editing of seamlines from within Group Tool.
B Application of the seamlines to create the Master Tiles.

The automatic seamline generation is queued from within Group Tool for execution in Surdex’s distributed
processing environment. Seamline data is stored in a database as OGC simple binary objects. We have created a
cost-based approach that analyzes the cost of many paths to create the best seamline between ortholmages.
Multiple cost factors can be weighted by the technician to provide flexibility to tailor seamline placement strategy
to the landform and land cover for a given project. A mix of percentage weights will result in the software
calculating a cost for each path by summing the weighted contribution of each cost factor. Technicians review the
automated seamlines and correct any requiring revision. The technicians log the accepted seamlines in the
database, resulting in each seamline polygon having a recard of who accepted it and when.

To demonstrate the utility of the seamline data during inspection, the following graphics show automatically
generated seamlines and the result of interactive edit. The edit resolves a seamline that sliced through buildings by
modifying the seamline placement to follow 2 more effective path — in this case along a road where its presence Is
not visible in the final product. If a technician failed to praperly address this artifact, inspection with the seamline
overlay would clearly point out the error.
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initial automatic (left) and manually-adjusted (right) seamlines.

Surdex wifi supply an ESRi shapefile that fully delineates the seamiines. Qur custom software automatically
generates the seamiine data during preduction, made possible by our software integrating automatic seamiine
generation and interactive edit into a single application and interface. Each orthoimage merged into the mosaic is
defined by a polygon representing its bounds with each of its overiapping neighbars. The polygon attribution
contained in the shapefile includes: Example of Final seamlines.

Date of acquisition.
Polygon start/end date/time.
Spectral resolution (color, CIR, 4-band).

Sensor manufacturer and mode! (e.g.: Lleica
ADS100). '

Sensor serial number.

Aircraft type and 1all number {e.g.. C441,
N2NQ).

®  Average flying height.

Surdex’s custom-developed Global and Block Balance
software used during masaicking eliminates any residual
atmospheric and radlometric anomalies that hamper the = 0
appearance of a seamless dataset. After application of BRDF and atmospheric correction each ortho:mage still
needs corrections to match its neighbor and achieve the desired appearance. This is handled by two functions:

M Block Balance fits correction models to each strip of images with a single simuftaneous bundle
adjustment.

W Global Balance is then run to correct local differences in illumination between strips, and the results can
be previewed in Group Tool without the need to generate intermediate files.

Global Balance uses a “rigid body model” correction calculated for each orthoimage that best forms a normalized
block fitting neighboring orthoimages. Higher-order polynomial versions of the rigid body result in a “flexible body”
correction that transitions differences in the overiapping regions. As this is a model-based approach, it is possible
to limit the influence of scene specific differences in overlapping orthos. For example, if crops are mature and
green in one flight line and only tilled soil in the overlapping neighbor, the model will disregard these
measurements as outliers and not force the green crops to match the brown soil.
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Before (left} and after (right), bath color (top) and CIR {(battam} global balancing.
{Seamiines not applied).

During tile-writing, all balancing adjustments and seamlines are applied to the individual orthoimages to create the
Master Tiles. Once this is complete, ail deliverable tiles can be generated. Using our custom software, virtually any
tile layout can be generated on demand using automated batch processing. This includes support for:

B Overlapping and contiguous tile layouts.

Multiple tile layouts.

Creating tiles in other map projections and/or linear units (e.g.: meter vs, US Survey Foot).
Downsampling the resofution, such as creating a 1’ resolution tile set from a 6" tile set.

Since the Master Tiles are in 4x12 format, tiles can be delivered as such or remapped to 8 bits/pixel, and
in color or color infrared {CIR).

M Supported output file formats include MrSID, GeoTIFF, JPEG, IPEG200, ECW, TIFF/TFW, etc.

Besides the obvious ability to generate data in virtually any desired tile layout, the Master Tile concept makes error
correction during inspection very simple. Once an error s corrected in the Master Tiles, all applicable client tile
layouts are automatically re-generated, limiting the correction to a single action potentially resolving numerous
deliverable tiles.
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Surdex LIDAR Acquisition

Surdex has extensive experience acquiring and processing LiDAR data. In the past ten years, Surdex has conducted
aover 200 projects involving LIDAR. In 2014, we were on track to complete over $6 million in LIDAR work, Recently
we compieted a LiDAR project covering over 5,692 square miles and a current program encompassing aver 20,373
square miles This includes extensive work in Missouri and Oklahoma and prior work In the State of Texas.

Prior to mobilizing acquisition assets, Surdex will coordinate a conference call to confirm, step by step, the project
specifications and proposed work plan. Based on the outcome of these initial discussions, Surdex will address the
Flight Operations Plan and make all necessary adjustments or modifications to the plan. Once the Flight Operations
Ptan has been modified/validated, the proposed geodetic control layout will be cross-checked against the validated
plan to ensure that all necessary ground control pasitions are consistent with any confirmed flight changes.

LDAR Ground Control

A least squares adjustment will be performed for all control points. Qutput to be furnished in Exce! format will
include results of the constralned and unconstrained adjustment. This will include fixed coordinates and adjusted
coordinates in meters, error ellipse values in meters, relative baseline error ellipses in meters, precision of the
observed baselines in ppm [parts per millton), and redundancy expressed as degrees of freedom. All information
will be referenced to field notebooks.

All field notes and observation logs wii be neatly kept and indexed. This includes notes pertaining to the
establishment and/or extension of control, For recovered points, information on the condition of each point will be
provided in the notes. The observation {ogs for each point will indude alt information pertinent to the recovery
and observations required for reduction.

Check points will be collected, per the required distribution for bare earth and vegetation validation. Our current
plans are based on a single season collection of the LiDAR data reducing the need for additional check peint
collection due to temporal change. Check point surveys will tie to NGS monuments used for the base controf
surveys,

Acquisition

Surdex will base the mobilization schedule on current and forecast weather conditions and verified environmental
conditions. Conditions required for LiDAR coliection require:

B Cloud and fog free (between aircraft and ground}.

W Snow free (light snow may be acceptable with approval).

B Steam and rivers within normal levels {flood free).

B Leaf off vegetation.
Shouid crews feave the project site due to extended unfavorable weather/ground conditions, notification will be

sent detailing the reason for feaving the project site and Surdex’s estimated re-mobilization date.

Surdex will provide progress reports daity providing flight trajectories, GPS reports and identify any days where
collection was delayed due to weather or other environmental factors.

Two base stations will be identified in advance and will be located as close as possible to the center of that day’s
collection area, The base station locations will incorporate existing NGS locations where acceptable, Surdex has
Identified that the project area is not covered by available CORS therefore, we will establish GPS base stations
manned by Surdex persennel.
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The base station location will be identified and presented to the County for approval before any flight operations
commence to demonstrate that the sites are acceptable for baseline lengths.

The results from the processed base station data, ABGPS data and the GPS surveyed ground control data will be
used to create an accuracy report for each mission and for the overall project once it is complete.

Sensor Calibration

LiDAR is highly dependent on several sensor sub-systemns working in conjunction with each other to produce
accurate ranging data and the resulting point cloud. This includes the Base GNSS station, ABGPS/GNSS, IMU and
the physical taser unit. Surdex’s LIDAR system is routinely calibrated over our established boresight at our base of
operations in Chesterfield, MO.

Surdex's procedure to calibrate the sensor consists of four lines of acquired data flown in cardinal directions with
two lines at one altitude and the other two {opposing directions of the first two) are at a different altitude. This
calibration Is accomplished when the sensor is installed in the aircraft required for a given project. This procedure
is also accomplished if anomalies are found and unresolved during processing.

A secondary methad of validation/calibration is conducted on site during the project acquisition. This secondary
calibration is accomplished by acquiring cross flight lines perpendicular to the "project” lines before and after each
lift. These data are processed and used as validation and caiibration of the data collected over the project site.

Post-Acquisition Data Verification

As daily shipments of the LIDAR arrive, the data are immediately backed up prior to any inspection or protessing.
This serves to secure all data in its native form should it be necessary for review or investigation during subsequent
pracessing. After archival, the initial QC is accomplished on a daily basis. The data is inspected for coverage,
continuity and general acceptability. Should an issue be found that requires re-flight, the anomaly is entered into
the database as a "rejection” and notification sent to the Project Manager, Flight Manager and fleld crews
automatically. The automatic notification eliminates the dependence an human (nteraction to report an issue, As
stated previously, all re-flights are labeled as priority status requiring prompt attention.

Post protessing and verification of acquired data will be accomplished upon receipt of data from the field,
Standard QC checks are designed to verify that data meets or exceeds all requirements of the project.

Data will be inspected to ensure nominal point density has been achieved on single swath data, excluding overlap.
Aithough data voids caused by water bodies or areas of low refiectivity wilt most likely not be present due to the
geography of the area to be collected, inspection will verify that proper planning, acquisition, sensor function have
achieved the desired results,

In our experience, due to detalled project planning, spatial distribution of collected data from the Leica ALSTOHP
continually meets specifications relating to clustering, and routinely meet all QC checks against minimum points
contained In prescribed grid cells.

Fixed-Wing LIDAR Acquisition {Merrick & Company)

Merrick & Company’s Geamatics group provides fixed wing aerial LiDAR wide area mapping capabilities. Merrick
operates the most state of the art airborne LIDAR sensor on the market to provide the best accuracy while
optimizing collection efficiency. This system is design to produce mapping and even engineering grade LiDAR data
to meet all USGS Quality Level LIDAR {even QLO) and derivative delivery products. Special design features allow for
significantly improved collection efficiency over terrain compared to all other LiDAR systems on the market. This
system also has a co-mounted 80 MP digital camera for high quality orthophoto mosaic deliverables as well.
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USGS 1L8S Adherence

In real world project applications meeting USGS QL2 point density requirements, we have witnessed the Galaxy
repeatedly produce the following data quality measurement capabilities:

Absolute accuracy: typically around § cm RMSEz for NVA check points
Relative accuracy: typically around 4-8 cm RMSD per overlap region

Smooth Surface Repeatability: typically around 2-5 cm absolute due to its Jaser ranging precision of 8 mm
atlo

Maximum range error due to highly reflective targets {such as paint stripes): 0 em
Maximum number of range measurements per pulse: 8 returns

Minimum pulse separation (distance between subsequent multiple recorded returns): € 0.7 m

QObviously acquired point density is customizable by flight planning parameters but the above results are
achievable for USGS Q11 and QL2 data density requirements (2 8 pls/m2 and 2 2 pls/m2 respectively). With carefu!
flight planning and appropriate processing techniques, the Galaxy can achieve even USGS QL0 specifications.

System Specifications

System Components

Operating aititude: 150 - 4,700 m AGL

Vertical Accuracy: 3-6 tm RMSEz

Horizontal Accuracy: 1/10,000 x AGL

Laser Wavelength: 1,064 nm

Laser Pulse Rate: 35-550 kHz with Pulse TRAK™ technology for multipulse blind zone mitigation
Minimum Pulse Separation: 0.7 m

Point Density Range: £ 20 points per square meter in single pass

Field of View (FOV): 60° degrees {maximum), roll compensation and SwathTRAK™ dynamic field of view
adjustment included

Intensity Range: 12-bit

Optech Galaxy
Applanix AP60 GNSS and iMU
Trimble TAC B0 MP RGB digital camera

GALAXY with SwathTRAK:

State of Missouri

Page | 58



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

\‘\ RFP530034901700285

CORPORATIDN Photogrammetric Mapping Products and Services

" : 0 B e 58
i 12
3 - R RAGHEL
Qe iGad Tmatc = iy e e T

Terrasolid/TerraScan software is used to
run automated classification routines. § . S
Several macros (filter algorithms) may be i c } __ ____ Description
employed to address variances in terrain L e il Processed, but unclassified
and scene morphology to obtain high-yield .
results and minimize the effort of manual
terraln editing. The level of classification is
dependent upon project-specific
requirements. The foliowing table is an
example for QL2 and LAS V1.4,

The steps during which LiDAR processing will be performed are described below:

Automated classification: Automated filtering macros will address all classifications.

B QA/QC of automated classification: A thorough QA/QC is necessary at this point. During this QA/QC,
technicians will review each tile thoroughly for any gross errors caused by the software.

B Water features: Once the UDAR tiles have been mostly classified, technicians will collect the hydro-
flattening breaklines. Water Is then automatically classified using the completed hydro-flattening Jine
work. This method ensures that the hydro-flattening line work and the water classification match in all
areas of the project.

W Final QA/QC of classification: A final QA/QC of the classified, all-return points cloud tiles will be
conducted once all classifications are complete. During this review, the technicians will compiete any
additional manual edits necessary to carrect any remaining classifications issues that require a visual QC
to identify. This includes a comprehensive manual edit of classifications to ensure accuracy.

® Detailed manual editing will be required to achieve the classification accuracy. Though there have been
some improvements in automated filtering macros in software such as Terrascan, automation cannot
account for every possible scenario and feature combination. We anticipate that the following issues on
this project will need to be manually corrected once the automated filters are run:

B With under-aggressive filtering, 2 good automated filter will do a relatively sound job of retaining subtle
ground features such as berms, banks, and ditches. However, the filters may not perform as well in areas
ohscured by dense vegetation or other above ground features. When terrain is “shaved”, this requires
manual intervention to correct.

B Conversely, an over-aggressive filter may also occur within obscured areas leaving minar above ground
points in the ground classification, This also requires manual intervention to correct.

& Buildings and vegetation can require extensive manual editing, especially in areas where the two features
are adjacent. Even with advanced filtering, automation may become confused by vegetation that [s
touching or is in close proximity to bullding rooflines. A building filter may also “see” what appears to be a
planar feature in dense forest/vegetation and classify these points as building. The following figure
depicts a cross section of a house with dense, overhanging vegetation that was included in the building
classification by the automated filter. The technician has to fix this manually by drawing profiles such as
the one below and reclassifying the erroneous points to the proper classification. '

Surdex has a wide variety of tools avaitable for the compilation of breaklines required for the hydro-flattening
services, Surdex’s process, developed and refined through numerous projects, includes both manual and
automated procedures. Our R&D staff has developed software to assist and improve efficiency in the hydro-
enforcement process.
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Several sets of data are may be used to assist techniclans in developing the hydro-enforcement breaklines. These
include; LIDAR data, color hill-shade maps derived from the LiDAR data, National Hydrographic Dataset and
intensity images are all useful developing hydro breakline data.

Breakline collection will be conducted using custom tools which allow the technician to select specific line types
such as river bank and isfands as well as polygan types such as lakes and ponds. The interface gives the technician
the flexibility to show the abject vertices as they are drawing, constrain the line work to a fixed elevation or to use
min/max/mean methods of determining elevations. Using a profile view the techniclan may also elect to choose an
elevation based on their interpretation of the river bank.

Hydro Feature Collection Tool.

30 Line Weork Tool

Pond and lake features will be collected at one elevation representing the mean elevation of the feature where it
meets the bank around the edges. To ensure that onfy one efevation value is present on the pond/lake polygon,
the technician is able to lock the elevation value in as they are drawing.

Qur custom software contains a too! specifically designed to assist the technician in determining if an Island or
pond feature meets the minimum collection criteria. By utilizing this tool, the technician is able to apply a grid
sized to the minimum unit required aliowing quick identification of features that should be collected.

Rlvers and streams are initially collected in 2D to ensure that the line work lines up in the x and y with the edges of
river banks. The technician then sets a starting elevation at the head of the water feature and an ending elevation
at the end of the water feature by drawing profiles at the edges of the banks to ensure that a proper starting and
ending elevation is determined, The bank lines are then buffered, reclassifying ground points that are directly on or
immediately next to the lines. This prevents the line work from following the minute up and down elevation
changes from point to point that is inherent to alt LiDAR data. While these minute elevatlon variations in LIDAR
would be within the acceptable vertical accuracy threshold of the project, they may still adversely affect the ability
of the line work to "flow” downhill properiy.

State of Missouri Page | 60



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

s\ RDEX RFPS30034901700285
CORFORATIO

» Photogrammetric Mapping Products and Services
Once the line work has been buffered, the technician revisits the Exampie of On-The-Fly Tin Generation
entire length of the water feature, drawing profiles and Incorporating Hydro-Fluttening tine Work.

inspecting the elevations to ensure that they match the LIDAR
ground class. Using the hydro feature collection tooi, the technician
is able to view the elevations of all vertices to check that they
present gradient downhii! values (enforced monotonically) and to
ensure that the feature is flat from bank to bank.

As a final QA/QC check of the hydro breaklines, the technician is
able to visualize a TIN surface on the fly, that incorporates the
ground surface and the line work so that the technician can ensure
that the line work will properly hydro-flatten the surface. This
eliminates costly rework that could be caused by erroneous line
work identified at the end of the process and ailows the technician
to make corrections while collecting the line work. The figure at the
right depicts an example of what the technician sees while using this
QA/QC method.
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The final Digitai Elevation Model (DEM] will be created once the data has been calibrated, edited and fiitered using
our workflows. This DEM will represent the ground surface, interpolated using the gridded network from the bare-
earth surface, Bodies of water {ponds and lakes), wide streams and rivers, and other non-tidal water bodies will be
hydro-flattened within the DEM.

Hydro-flattening will be apptied to all water impoundments, natural or man-made, generally those that are larger
than two acres in size {equivalent to a round pond ~35¢0° in diameter), to all streams wider than 100’, and to ali
nan-tidal boundary waters bordering the project area regardiess of size. Areas outside survey boundary will be
coded as “No Data.” Internal voids {such as open water areas) will be coded as "No Data” and placed into another
class of data so the raw data are available for future use, if so desired.

generate the contours. The points in the DTM are related and connected to each other by creating a Triangutated
irregular Network (TIN). Developing 3-D triangles whose corners are the DTM points creates the TIN. When the
points in the DTM are collected "on the ground” and in a sufficient density, the legs of the triangles that connect
the points accurately represent the surface of the terrain. The triangles that are created to make the TIN are
“drawn” within the contour interpolation (CIP) software according to certain rules.
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Bare-earth LIDAR surface (left) and contaurs {right.

The principle rule is that breaklines act as a "hinge” for any interpolation that would pass through them. That is,
any triangulation that tries to get past a breakline by going over or under it is forced to go up or down to that
breakline and then continue on from there. This prevents inconsistencies in the TIN through ridges or “bridging”
over drains, valleys, and headwalls. A final, gridded DTM surface is created off the TIN and is the source from
which the contours are created.

The next step is to create the 2-foot contours using Interpolation software. After processing, attributes for
elevation and line type are automatically populated for each line. Contour data wifl be interpolated across sheet
{tlie) edges to form a continuous line. This will create an exact edge match of contours along the tile boundaries.
Each contour line will be given a feature attribute, designating it as one of these types of contours,

The contour data will be attributed as specified in the RFP:

M index contours.

B Index depression.

W |ntermediate contours.
B Intermediate depression.

Creating an aesthetic cartographic contour map is the next step in the process. At the editing workstation,
contours are smoothed, enhanced, and verified to be within the tolerances of the accuracy specifications.

Surdex has developed four “levels” of contours based on varying levels of technician editing and QA/QC. Following
is a brief description of the four levels of contour data available from Surdex.

B level 1: In this dataset the LIDAR Is gridded to the appropriate GSD and processed through Surdex
software to generate contours. The contour attribution for Level 1 contours includes index, intermediate
and depression feature codes. Index text is also provided for the index contours. Level 1 features,
(contours and text) do not receive manual edits for smoothing or text placement. Level 1 contours are
consldered a raw or automated product.

B tevel 2: Level 2 contours are generated from gridded LiDAR and processed similar to Level 1 contours.
However, Level 2 contours receive @ manual cartographic edit, Techniclans perform edits that make the
tontours more aesthetically pleasing. Anomalies introduced by LiDAR, such as false tops and depressions,
and chatter in areas of predominantly flat terrain, are eliminated. Contour spikes and rubber banding
caused by LIDAR points with elevations very close to the contour interval are smoothed out. Multiple
contours at the same elevation are merged to form one contour, as in contours representing a ditch
channel. Additional editing includes remova! of chatter and spikes on large bodies of water and placement
of Index text.
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W level 3: Level 3 contours are generated from the gridded LIDAR and supplemented with derived
breaklines collected from the LIDAR surface. Derived breaklines are collected for hydrological features.
Edges of larger rivers, lakes and ponds will be processed to produce contours that represent hydrological
features accurately. The surface Is contoured using Surdex software and the output receives an
aggressive cartographic edit. Edits will ensure that contours follow stream edges without meandering in
and out of the banks and cross at only one location. Contours around lakes and ponds will be classified as
depressions and will follow the edge of the feature. All cartographic smoothing and text placement from
level 2 contours are carried through to leve! 3 contours.

B level 4: These contour datasets are comprised of both discrete elevation points and surface breaklines.
Combined together this is called a DTM {Digitai Terrain Model). The source of a DTM can be from LIDAR or
from photogrammetry (stereo compilation) or a combination of the two. Breaklines are manually created
to more accurately define the surface at abrupt slope changes. Examples of breaklines would be road
shoulders, escarpments, hydrological feature, etc. Discrete elevation paints are strategically placed at
structures such as hilltops, saddles and road intersections. The DTM surface is viewed and edited in 3D by
stereo complication technicians. Contours are generated from the DTM using software algorithms and are
also viewed and edited by the stereo technicians. The data is then passed on to Surdex's finishing

~ department for final contour generation and edits. The contours receive a cartographic edit, proper
coding for depression contours, and index fabel text from technicians in the finishing department. This
dataset receives the highest level of manuai cartographic edits.

i e e, i i 2o oem
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Planimetric updates will be accomplished utilizing existing planimetric mapping data overlaid on the newly
acquired stereo imagery. Surdex can create a shaded relief map from the existing DEM/DTM data allowing
technicians to further determine areas of change indicating a reasonable possibility of planimetric change.
Experience has shown that a substantial amount of the time required for updates is spent locating probable areas
of change.

Surdex uses an in-house GIS tool to guide the stereo compilation process. This tool, called the Vector Management
System (VMS), allows the compilation manager to define the specific features that are required for a client, along
with the specific database design parameters. With this tool the operators can only digitize the specific features
defined by a project and the defined attributes.

Prepare Source Data for Update

Surdex can provide a geodatabase and data dictionary to ensure all attributes and capture conditions are
understood before feature update begins. The CAPTUREACTION attribute will be added, and corresponding
domain created If not present in the source geodatabase. Surdex will validate all features are attributed as
EXISTING before feature update commences.

Create Project Tracking Environment

Surdex will set up collection and tracking environment to facilitate the management of the project throughout the
lifecycle. An ESRI project .mxd is created that will contain several feature classes to track project status and help
identify areas of change. These features include the stereomodel! footprints for status tracking, Inspection grids
used to methodically cover all areas within a stereomodel during feature capture, and any additional supplemental
data available, ’

identifying Areas of Change

Surdex will generate preliminary orthophotos from the new imagery and existing LIDAR from previous project
updates or commercially available NED. The preliminary orthophotos will be loaded into the praoject tracking .mxd
along with the source vectors within the geodatabase. Surdex staff will review the planimetric features over the
imagery to determine large areas of change, identifying rudimentary areas of change where updates are required.
This pracess will help assign staff correctly based on the initial level of effort required within an update area.
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Feature Update and Collection

The Surdex compilation team can update and collect all features in a 3D stereo environment to ensure positional
accuracy for all features. Compilers will work within stereomodels and use the inspection grids to systematically
step through the entire model capturing new features, updating existing features and retiring features no longer
visible in the photography. Systematically reviewing the entire project area with skilled compilers is the only
method that will preduce a truly updated product. This method allows an operator to review the data at the
correct mapping scale and the ability to identify the small changes that occur on individual features. For example,
additlons to buildings, extended driveways and parking features can be easily identified and updated accordingly
while working at map scale within the stereo environment. These same examples are easily missed or overlooked
when using automated change detection to determine candidate areas for update.

The collection environment will contain advanced symbology to represent al) features within the source dataset
along with their current CAPTUREACTION status. By maintaining and displaying this leve! of symbology, compilers
are able to verify both the geometry and the attribution of the feature are correct. As sterecomodels are
completed, senior compilers will perform a QC check on the model to further validate capture completion and
accuracy. Once this review has taken place and the modei has passed the QC checks, it is ready for the next phase
of production.

Vector Processing

When defivery blocks are completed within compilation they are ready for Map Finishing. The Finishing team
begins reviewing the captured planimetric features overiald on the orthoimagery. This first round QC allows
finishing staff to review the data for completeness and isalate any potential emissions\commissions before the
vector processing begins, Any errors that are identified at this stage will be returned to compilation for
corrections.

The finishing team employs both automated and manual routines during the vector processing phase of
production. Automated routines include running several geoprocessing tasks to prepare the dataset for
topological tests. These tasks include clipping features inside of polygons, extending linear features to meet
adjacent features and dissolving short segments into single features. To accomplish these tasks efficlently and
consistently, Surdex uses ESRI’s model builder environment to create and store geoprocessing routines that will be
used over the life of the project.

After the dataset has been run through these automated processes, it is ready for topological processing. The
Surdex team will start with the topology rules provided by the client and ensure that these rules are correctly
applied to all feature classes and that the correct cluster tolerance is applied when the topology is created. The
topology will be validated, and finishing technicians will use automated and manual steps to cycle through ail
topology errors to make the necessary corrections. This level of processing is required to maintain the correct
relationships as listed with the RFP. Automated routines alone are unable to resolve complex topological
relationships.

The next phase of production will further address topological relationships within the dataset. Surdex will run
several geoprocessing routines to clean up ali remaining geometry issues. These routines will be run on all linear
and polygon features. Dissolve routines wilf remove feature segmentation that occurs at model or tlle boundaries.
All features will be dissolved Into single large features based upon their attribute values. An example of this
process includes creating a single linear feature from several short segments that were captured or processed in
segments such as sidewalk features. Additional geoprocessing tasks include checking for multipart features,
dupflicate points and running check geometry tools.

The final stage of vector processing Involves the data attribution. Surdex will run several automated tasks to check
for valid attribute values. These tasks will generate reports that isolate attributes that are null or incorrect for each
feature. After the reports have been generated, finishing technicians will step through any invalid attribute entry
and make the appropriate correction. Frequency tables will be generated again to ensure only valid attribute
combinations exist after the corrections were performed.

State of Missour! Page | 64



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

\‘\s\ RFPS30034901700285

ORPORATION Photogrammetric Mapping Products and Sarvices

Quality Assurance

Senior finishing analysts will perform quality checks on all feature classes within the geodatabase. Analysts will
review the data for completeness and accuracy using several different methods.

Manual inspection of the feature classes overlaid on the orthophotos.

Generate Topology Reports and review summary statistics for errors and exceptions.
Create Freguency Reports and validate attribute combinations per feature class.
Validate geodatabase structure to include correct feature dataset and corresponding feature classes.

ESP offers multiple methods to acquire terrestrial topographic surveys. ESP has experience in using traditional
topographic survey methods to meet state and federal specifications on small to large local projects as well as the
specialized experience in acquiring county/statewide projects

ESP has 33 conventional survey crews. Our survey crews are equipped with data-collectors, cell phones, laptop
computers with internet connectivity where available and total stations or robotic total stations. Most crews have
GPS tracking on their field vehicles. Our team has adopted a uniform attribute field code library to seamiessly
integrate field data into rough draft maps. CAD protocols and fevels are adhered to strictly. Lastly, all field crews
are equipped with digital cameras that are used to document features found in the fleld to ensure proper
communication with office personnel and to help archive field conditions at the time of surveys.

Our team also has ability to provide services in emerging survey methodologies that, when used on the
appropriate projects, can prove highly efficiant and cost effective.

The ESP Mobile Terrestrial LIDAR vehide.

ESP has provided Mobile Terrestrial LIDAR (MTL) to muitiple clients In North and South Carolina. MTL - 3D laser
scanning/mapping is the technology used to collect mass quantities of terrestrial LIDAR at both mapping grade and
survey grade accuracies. The concept of mounting two 3D lasers, 6 cameras, a military grade IMU and two GPS
receivers to a vehicle and collecting continuous point cloud data at highway speeds provides the most efficient,
safe and accurate method of data collection along highways, secondary roads, beaches and other routes
permitting vehicle access.

Our largest user for this technology is the transportation industry. Highway designers and engineers use our point
clouds, TiNs, DEMs and DTMs to develop high atcuracy base mapping. This technology has also been used to
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capture first floor elevations, provide beach primary dune surveys, topographic surveys of {akes, dams, and levees,
asbullt/topographic surveys on quarries and construction sites for progress drawings.

ESP has additionally merged technologles by using the MX8 MTL Scanner with our tripod mounted scanner, the
Leica €10, our hydro boat Eridanus, and conventional surveys to provide asbuilt topographic surveys for volumes
on ash ponds for Duke Energy.

{341f} i

To support high-density LIiDAR collection, Merrick & Company {Merrick} will utilize its Optech ALTM Orion C200
{200 kHz Corridor LiDAR Airborne Scanner) sensor mounted on a Euracopter (Aerostar) 350BA helicopter.
Additionally, Merrick’s Euracopter rotor platform is equipped with a Trimble TAC 60 MP nadir RGB digital camera,
GSl nadir CIR digital camera, GS! forward/aft oblique RGB digital cameras, an Applanix POS AV 510 GPS and Inertial
Measurement Unit, Aventech AVSTAR (real-time flight tracking), and an Aventech AIMMS-2D airbormne weather
sensor. Merrick’s sensor array was specifically designed/configured to offer best-in-class data for high-density
LIDAR helicopter based collections and offers TVA an optimal configuration for conductor and tower surveys.,

Merrick’s helicopter LIDAR vehicle.

One of the most beneficial aspects of the Orion C200 for high-density LIDAR projects is that It provides lowest
minimum pulse separation {0.7m) as compared to any other sensor (non-waveform) on the market. The minlmum
pulse separation can be defined as the minimum distance that the pulse travels before providing the next return.
This offers greater vegetatlon penetration and vertical fidelity in the LiDAR data set, vertical fidelity is also an
important factor in feature mapping.

Merrick is presenting an aerlal system that is a medfum format digital camera that allows the photography to be
taken simultaneously with the LIDAR, Merrick owns two types of medium format digital cameras; the Digital
Airborne Camera System (DACS™) and the Trimbte TAC Pro 60 megapixel RGB camera.

Because of the simultaneous collection of LiIDAR and digital imagery, many times costs are lower because there is
only one aircraft that must mobilize to the project area, the LiDAR and Jmagery is collected in one flight, and one
GPS and one IMU is Integrated into one system instead of needing the same equipment in two different aerial
platforms. In addition, the simultaneous collection of digital imagery and LiDAR provides a one to one relationship
between the two technologies, which is better for the filtering of the LIDAR data and for breakline development.
Additionally, Merrick can co-mount hyperspectral imaging systems to collect this data rich content in the same
acquisition.

Recent projects that show these aerial imagery capabilities include:

B Missouri River Color IR Project, Omaha Corps of Engineers - Merrick collected and processed color
infrared photography utilizing a film camera, and multispectral satellite imagery from DigitaiGlobe for a
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300-river mile linear project along the Missouri River in lowa and Nebraska. Digital orthophotography was
generated and delivered in 1-ft resolution Tiff and MySID format, Merrick performed analytical
aerotriangulation on the CIR imagery and processed the data and produced the Tiff and MrSID
defiverables.

B USACE Omaha District/Salt Creek - Merrick & Company was contracted to acquire, process, and deliver
digital color imagery for 10 separate areas (Branched Oak, Pawnee, Twin Lakes, Conestoga, Yankee Hill,
Bluestem, QOlive Creek, Holmes Lake, Wagon Train, and Stagecoach) totaling 99.7 square miles, distributed
over Eastern Nebraska, Merrick acquired simultaneous airborne data that enabled the production of 1’
resolution orthophotography with a horizontal positional accuracy equivalent to 1”7 = 200’ or 1:2400
ASPRS Class 2 specifications.

45 U:nfeling

LiDAR point douds. Harris subcontracting partner Dynamic Aviation will support Harris with aerial platform and
collection services. Team members Surdex, David Mason and EFK Moen will support collection of Ground Survey
points and GPS data for data calibration. Surdex will provide vaiue added processing services for manual editing
and classification of point clouds, and generation of LIDAR derived (DTM, DEM and contour) products as required
for this project. Surdex will be responsible for ali aerlal imagery collection, processing, ground survey and delivery
of the required products for this project. Harris will perform final QA/QC of all products and deliver them to the
customer,

Harris brings a unigue expertise in Geiger-mode UDAR data acquisition, high volume LIDAR data processing, and
quality product generation, Their Geiger-mode LIDAR has the abifity to collect higher resolution data, up to 8-30
points per square meter {ppsm), in less time from higher altitudes compared to current Linear-mode data
collection systems. Harris Geiger-mode aerial LIDAR is proven to map land features at area collection rates of
several hundred km? per hour in certain operational cenditions, penetrates foliage better 1o map the underlying
ground and structures to support Digital Elevation Map production, hydrological modeling, flood plain mapping,
and 3D building boundaries and structures that are of interest to the customers.

Harris’ approach to Gelger-mode LIDAR data collection for this project supports the delivery of LiDAR data
products at 8ppsm {QL1) point density when compared to the 2ppsm/4ppsm {QL2/Ql2+), albelt at a market price
comparable to 2ppsm. Higher point density data provides following benefits to the State of Missouri customers:

B QL1 data can delineste the ground (surface details, contours) and above ground features {building
footprints, vegetation, etc.} much better compared to QL2 {2 ppsm) or QL2+ {4 ppsm) data.

B As the density improves from 2 to 8 ppsm, not only do the edges of buildings hecame crisper, but also
other structures come into clear facus.

W Higher point density LiDAR data greatly improves relative accuracy of bare-earth DEM elevation; In
addition 8ppsm data Improves stream level detailed delineations to support mapping and flood analysis.

B Impervious features are better defined in QL1 data where curb and gutter impact water conveyances.
Other benefits of QL1 data include high detailed feature extraction for transportation, utilities, and other
critical assets that may impact evaluation and planning of environmental and public impact.

& Higher point density LIDAR data greatly improves detection of the ground under trees for improved bare-
earth DEM mapping and flood analysis.

Harris owns and operates three Geiger-mode LIDAR sensors mounted on three dedicated King Air 200 aircrafts
operated by Harris’ partner Dynamic Aviation. The aircrafts can operate at a maximum ceiling of 8.2km above
Mean Sea Level (MSL) altitudes. The Geiger-mode LiDAR sensor scans a rectangular laser beam in a circular
pattern, imaging the ground, using a2 4096-detector array 2t a collection rate of 50,000 times per sacond. This
collects photon measurements many times over every ground point. The ~4-5 km swath width {at ~8 km flight
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altitude) scans every ground point, from the forward arc to the rear arc. in addition, they collect using a 5-50
percent {depending on point density requirement} swath overlap, which results in every ground point being
Hluminated multiple times from four directions, This eliminates voids and shadows in dense urban areas and
enables greater foliage penetration for optimal ground measurements.

Comparison of 8ppsm (QL1} Geiger-mode LIDAR data of a bridge and roadways {top) with e 2 ppsm (QiL2) Uinear-mode
LIDAR data

Paired with high volume batch automated data processing, semi-automated 3D building modeling, and power-iine
detection algorithm, Harris' affordable cofiection at 20-30 ppsm opens up new opportunities for flood plain
management, water resource management, stream restoration, feature extraction, electrical utility mapping and
urban transportation. Figure 1.0-3 shows some examples of the power utility line mapping from 30ppsm data
collected with our Geiger-mode LiDAR data.
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Harris has developed a Geiger-mode LiDAR Mission Planner software tool that we will use to facilitate our planning
of all aerial survey activities. The collection sorties will be planned in execution increments called planning bricks,
with muitiple flight lines per brick. Each flight line typically will caver a few km wide and 75-200 km long, with 55-
percent swath overlap. Each night we propose to fly up to a maximum of 5-6 hours, contingent on prevailing local
weather condition at the time of collection.

GPS/GNSS base station data is needed to determine accurate position of the aircraft and to ensure required
product vertical accuracy can be met for this project. A temporary network should be established when there are
no permanent Continuously Operating Reference Station (CORS) network is available or when there are gaps in
CORS coverage within the AOI coltection area. To meet the data accuracy, we will need a network of GPS stations
with £1s epochs and operating $40 km distance from the aircraft. A number of such uniformly distributed GPS base
stations, with 100-percent coverage overlap, will be required to ensure <10cm vertlcal data accuracy.

Field procedures consistent with the U.S. National Geodetic Survey Guidelines for Real Time GNSS Networks wili be
followed for the graund surveys. These procedures include making redundant occupations under different satellite
configurations and field conditions for each point. The points will be distributed thraughout the project area and
LiDAR identifiable {LID}. The points will be located in open and fiat terrain where there is a high probablfity that the
sensor will have detected the ground surface without influence from surrounding vegetation. LD points will be
visible in the LIDAR data for x, v, and z axes. Point accuracy will satisfy a lacal network accuracy of 5cm or better at
a 95% confidence level both horizontally and vertically. Accuracy will be tested using 11.S. National Standard for
Spatial Data Accuracy {NSSDA) guidelines.

The GCPs will be used to facilitate calibration of LiDAR data and perform bundle adjustment. Anather set of survey
points will be used as ECPs to support processing and product quality assessment. The ECPs will be used for testing
the final Root Mean Square vertical (RMSE,) accuracy and Horizontal Accuracy (RMSE,) of the deliverable data
products. Twao sets of ECPs will be collected: Non-vegetated Vertical Accuracy {NVA) points and Vegetated Vertical
Accuracy (VVA) check points; the number and distribution of these check points will follow the ASPRS
recommended guideiines for digital elevation data quality assessment.

Geiger-mode Aerial LIDAR Data Production Center

Volume Processing Infrastructure — Harris has developed and refined the processing of large volumes of LiDAR data
at their massively parallel grid computing facility in Melbourne, Florida. This state-of-the-art Geospatial production
center Is dedicated to end-to-end processing, product creation, quality control, and product delivery and supports
government and commercial programs. Their processing infrastructure will support: 1) mission and daily collection
planning, 2) collection data ingest and storage, 3) point cloud processing and product creation, and 4) data
management, The processing hardware will support fully automated preprocessing and generation of
georeferenced LIDAR point douds, manual post-processing and editing, and quality control and verifications.

Automated Point Cloud Generation — Once LIDAR data Is collected, it is delivered to Harris’ Melbourne production
center. Data pracessing will commence immediately upon arrival of the data at the processing center. The
automated processing will transform the raw LIDAR data to ground georeferenced point clouds.

To start the process, a work project is created that enables us to track status as the data moves through the
production system. Once created, the LIDAR data is pracessed, the pracess is tracked, and the project status is
tracked to completion. Analysts then use ground check points to verify the accuracy of the adjustment.

Our fully automated processing produces the calibrated point cloud data first. This process step consists of
preprocessing and calibrations, coordinate transformations, swath registrations, and noise filtering to quickly
generate the calibrated point cloud product.
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The Geiger-mode LIDAR sensor equipment proposed for collection for this praject is owned and operated by
Harris, Harris has ongolng lease agreement with its aerlal platform partner, Dynamic Aviation, to support the aerial
surveys. Dynamic Aviation Group Is 2 major aircraft operator in the United States and has a fleet of aircraft and
staff pilots available for quick deployment in a short timeframe. Should any aircraft requires modification or
maintenance DAG has maintenance crew available for daoing the fixes with 2 quick tum-around time,

Their sensor operators are well trained staff from Harris, Harris personnel also performs mission planning for all
their collectlons and supports re-planning {f required. These personnel are regular fuil-time employees of Harris
and are available on demand 24/7/365.

Harris also has a capable Engineering team which designed and developed the Geiger-mode sensor systems, Their
team routinely evaluates the system, performing system calibration and maintenance. The team is available for
any system troubleshooting and repairs.

TF gy g 2 & ¥ 7T REPL b drattak

There are three Surdex web hosting services of interest to the State, all available as WMS (Web Map Service} and
Image services that are OGC-compliant:

B Generalized web hosting of imagery and vector data.

B “Early access” web services used to present automatically-processed orthoimagery shortly after
acquisition is completed — allowing clients 1o assess whether the imagery was acquired under the proper
conditions.

It is important to emphasize that GIS applications, such as the ESRI ArcMAP application, are able to access muitiple
WMS services simultaneously from multiple sources. For example, data hosted by Surdex can be viewed with any
State service that may be in existence.

The “early access” image service provides orthorectified imagery during the acquisition season and shortly
folowing each day’s flight and inspection, augmenting textual and graphical reports. This is automatically-
processed imagery with sufficient accuracy and guality to assess progress to date. This service can be updated with
final product as it becornes available, or the final product provided via a paraliel image service.

The contractars on the USDA NAIP program, including Surdex, prototyped an Early Access Web Service {EAWS)
solution in 2013 and it is now standard for all NAIP states. The standard solution consists of:
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B An early access service of orthorectified imagery processed and posted within 5 business days of
acquisition, This imagery is of sufficient accuracy (<10 meters CE95) and quality {automatically process to
basic NAIP image metrics) for use before the final product is generated. This includes a shape file

B A parallel “product service” that includes final DOQQs as they are being shipped. This service meets the
accuracy requirements and quality of the final product.

In both services:

E  Each includes 4-band imagery for use as natural color and/or color infrared (CIR) renditions

B A vector overlay portrays the image bounds (or seamlines in the case of the product service), complete
with acquisition time/date, aircraft tail number, camera make/model/serial number, etc.

B Each is a REST (REpresentational State Transfer} service that can be viewed by a user in several ways,
including:
2. Asan ArcGIS fava viewer for simple viewing
b. Within ESRI ArcMAP
¢ Within ESR! ArcGiS.com
d. Google Earth

Surdex’s current web-hosting configuration consists of 3 mirrored Dell 720 64-bit Windows Servers with ArcGIS
server Standard 10.2 and image Extension {“ImageServer”). One server Is Jocated at Surdex’s main office and 2 are
in our Co-location server farm in Maryland Helghts, MO. Two additional ArcGIS servers are available in reserve to
support unplanned downtime on the primary servers. A Cloud-based load balancer will distribute service requests
to the best avallable ArcGIS server. The Surdex office based server has a 40 Mbps fiber service and the Co-location
servers have redundant 100Mbps service to multiple Tier-1 fiber service providers.

Surdex’s Current Web-Hosting Architecture. NA(P EAWS on Phone {Alabama 2015}

SUar TRy ] {eoneosy VY Lot

Our ArcGIS servers provide both WMS and WCS OGC compliant imagery services. Our load-balanced server
configuration is designed for up to 1,000 concurrent users with a capacity of 200,000 image requests per hour.
Service availability and response is monitored by a third party service and has been reported at 99.9+% uptime and
consistent 1.5-2.5 sec worse case{1920x1080 image size) download respanse during high demand periods.
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The following figures show EAWS and the production EAWS for all of Surdex’s states for the 2015 NAIP. These
images were simply exported from an ArcMAP session.

The next figures portray the state of Wyoming in the production EAWS in color and CIR renditions.
!
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Surdex can produce, 3D mesh, 3D point cloud, Digital Elevation Mode! (DEM) and Triangulated Irregular Network
{TIN} in ESR! format readily from each flight. The files created with automated processing produces a high quality
product for a very low price. Further labor can be applied to incrementally improve the products across the entire
County or in select areas. All products will be analogous to LiDAR first surface data. A bare earth DEM or TIN would
require substantial processing and is difficult in forested areas as there is little or no penetration of the canopy.

The 3D mesh tan be exported to ESR! format for use in desktop and web soiutions.
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TerraExplorer 3D Mesh viewer

Point cloud files will be delivered in standard LiDAR file formats, LAS and compressed LAZ. Both RG8 and faise color
infrared band combinations will be delivered.
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A number of our clients are increasingly interested in “photogrammetric point clouds”, analogous to LIDAR first-
return data. This solution does not replace higher-guality LIiDAR data, but is a small cost addition to projects/clients
that may have an interest. Surdex uses the Leica Semi-Global Matching {SGM) software. This approach yields very
high integrity surface models by essentially matching every pixel in the forward, aft, and nadir arrays to create the
point cloud. This data can be delivered in LAS format and can include colorization of each pixel, including color
infrared/4-band.

Surdex SGM resuits with ADS100: image drape (left) and calor-caded heights (right).

Perspective View of SGM Point Cloud (Wyoming, 2015 NAIP).
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Expedite Compfetion of Project
The vendor should highlight any portion of their approach that would expedite completion of projects.

Very much in parailel with the response to the previous section {(Innovative apprc_aaches, cost minimization), our
Team Is able to expedite project completion in numerous ways:

B With Surdex’s geographlc location within the State, for all but the very largest projects we will have all
acquisition resources within an hour of any project site. With this advantage over out-of-state
competitars, we can optimize acquisition around weather and climate issues. With our proximity, we are
able to capture data in the smaliest windows Mother Nature affords us.

B With Surdex handling nearly all digital orthophoto and {iDAR production and services, we are fully in
contral of resources and can dictate our own priorities. This resuits in faster completion of projects by
eliminating or reducing logistics dealing with subcontractors that cost time.

& With technologies such as the ADS100 digital camera and the Galaxy LIDAR, performance is optimized.
With this optimization comes guicker completion of acquisition and the ensuing production steps. With
this reduction in schedule, we will provide data to the State faster.

B Surdex’s proprietary tooils provide heavily automated sofutions to such tasks as image processing and
orthoimagery production. With this replacement of manual labor, production schedules are accelerated.
Qur use of "reference images” acquired early in the acquisition phase to partner with clients in
determining image “colorimetry” {color, tone, balance, etc.) before production even starts produces a
time savings. This is because we rarely need to make colorimetry adjustments late in the digitatl
orthoimagery production process, saving time at the end of the production ¢ycle.

@  Use by the State of Surdex’s web-based QC tool results in time savings by eliminating exchange of data on
media and by performing QC and remedial actions in paraliel. We prefer to post imagery for review In an
incremental fashion. As this is reviewed by clients and cali-outs are isolated, we work off the issues as
production for other areas are in process. Thus, as the last area is produced for QC, all other areas are
already accepted and ready for delivery. This resuits in an accelerated review and remedial action phase.

B Surdex also has the capability to host imagery for review shortly after it is acquired. This allows our clients
1o better visualize our progress and assess the quality of the final result. Although this imagery will not
have undergone final image processing against colorimetry targets, it allows assessment of leafing
conditions and the like. Typically, imagery can be processed and offered for display within 3-5 working
days after acquilsition.

State Agency Involvement Plan

The vendor should provide a_description of their plan to keep state agency personnel involved and
informed of project progress and decision points.

Surdex employs personnel with the sole responsibility of managing our projects. Surdex’s organization structure Is
unique in the aspect that our project management staff directly reports to the Vice President of Sales and
Marketing. This was done to ensure that our sales/buslness development staff and project managers are focused
on meeting the expectations of our clients. Project managers previously reported to Production and Operations.

The project managers are managed by Mr. Tim Bohn, who has over 20 years of experience at Surdex and in the
industry. He is a Certified Photogrammetrist and a Certlfied Project Manager. Mr. Bohn works closely with all
project managers reparting to him.

Surdex’s project managers are focused on providing information and communicating with our clients, As such,
numerous reports are available to our clients ~ both Surdex-standard and tailored — and each project manager
must prove that they communicate with each of their clients at feast once a week. in addition to client-required
activities, each project manager is required to:
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B Complete a Project Scope document that fully details each project. This fully describes all elements of a
traditional Project Plan document as well as specific internal guidance.

Host an internal Kick-Off Meeting to review all project requirements.

| |

# If a client does not require a Kick-Off meeting, we offer one.

B Maintain a SharePoint site that encapsulates project status, project documents, etc.
n

For selected large projects or projects pushing the envelope of success, project managers are required to
brief Surdex’s Executive Team at their weekly meetings. The Executive Team includes the President and
the heads of all major functions {Sales, Operations/Production, Facilities, Human Resources, Finance,
Business Development, Aircraft Operations, etc.).

For selected large or important projects, hold weekly or bi-weekly internal status meetings with alt
applicable department heads and senior management,

Maintain information In our Enterprise database:
Weekly updates of project cost-to-complete for each task.

Weekly updates of internal schedules.

For selected large projects, perform a Project Close-Out both internal to Surdex and with the client. The
focus of this meeting is to assess our performance and draft “lessons fearned” that may improve our
performance in the future,

Surdex has developed proprietary software based on an Enterprise database implementation that provides real-
{ime status to our internal production and management staff. This includes tracking acquisition designs, acquisltion
progress, and inspection results for both Imagery and LIDAR. It also includes extensive tracking of
aerotriangulation, DEM extraction, orthoimagery, planimetric and topographic products, delivery, and QC. This
software has been tailored for specific projects and the results made available on a daily basis to all of our clients.
When awarded this contract, Surdex’s project manager will work with the State to devise an atceptable portrayal
of status.

The Project Manager will create a SharePoint site for each specific project. This Is a container for all information
about the project and can be loaded by both the client and the Project Manager. The site is username and
password protected. Information that is generally
retained in the site includes, but is not limited to:

Example Shorepoint site and status information.

General details of the CPMS mechanism are:

W Username/password access to the site, State
representatives can determine who within
the organization has access to the system.

N Mutually agreed-upon contents of the site.

B Retention of key documents ~— up-linked by
Surdex and the State,

B  Minimal content of status reports, key
documents, key tommunications, etc.

W Al documents transmitted by Surdex via
email or fax will be retained on the site.
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The graphics below iflustrate an exampie SharePoint site and status map.

Example of status graphics that con be found on the Shorepoint site.
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Quality Assurance Plan and Quality Control process(es)

The vendor should Include their proposed Quality Assurance Plan and Quality Control processfes). The

vendor should include a flowchart #flustrating the processfes).

Surdex is committed to providing its services “first time right, on time.” Surdex’s quality process is constantly
under review and refinement rather than waiting for wholesale changes if the need arises, Surdex has developed
extensive Quality Assurance (QA) and Quality Control (QC) mechanisms for orthoimage projects accuracy and
quality are thoroughly reviewed before delivery to our clients.

Bullding upon achieving ISO Certification for specific geospatial products for the National Geospatial-Iintelligence
Agency, Surdex has embarked on a goal of achieving company-wide ISO Certification by December, 2017. Much
work on documentation, such as work instructions, Is well underway.

Surdex’s personnel have extensive experience and credentials that apply ta the QA/QC mechanism:

B Most of our Project Managers (PM) are Certified Photogrammetrists {CP).

B  The Director of Project Management, Mr. Tim Bohn, Is certified by the Project Management Institute
(PM1).

M Our Team includes numerous Registered Land Surveyors (RLS).
B Aerotriangulation personnel and/or reviewers include numercus Certified Photogrammetrists.
Our QA/QC mechanism addresses the processes involved in the production of digital orthoimagery. The following

figure highlights the key steps in the process. Red flow lines ustrate loop-backs in the process due to
rejection/failure of a step.
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Surdex’s QA / QC process averview.
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The following table presents an overview of the key phases of the project and QA/QC approaches.

Phase

Summary of QA / Q< Phases and Approaches

Approach

24 Internal design reviewed by Project Manager, Certified Photogrammaetrist, and Registered Land Surveyor

] Reviewed by client

Feld survey operations and processing under the supervision and review of a Registered Land Surveyor

Updating of aircraft inspection, maintenance, and repair prior to and during project
Updating of sensor calibratians if required
Boresighting of sensors prior to use and/or after installation/re-installation

: 4 Reporting of detalled progress by each alrcrew at end of acquisition day

Nightly updating of flight plans ihcorporating progress and results of Inspection

] 300% inspection — each image graded and reported in Enterprise database
4 Inspection against the following factors, at a minimum:

Season window(s) and client start/stop work orders

Sun angle and/or timeframe specifications

Project specifications for ground conditions {flooding, smoke, haze, etc.)

ABGPS/IMU accuracy and quality

Camera misfires

image motion/smear

Agreement with flight plans

Clouds/cloud shadow

Specular reflection nated for use by ortho technicians

Automated analysis of smear and/or occlusion in rugged terrain for use by ortho techniclans
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3 ABGP5/IMU processing reviewed by a Certified Photogrammaetrist / Reglstered Land Surveyor
Tailored aerotriangulation reports for cliem review
Dependent upon accuracy requirements, graded against such as:

B Ground control, ABGPS/IMU, and image residuals

8 Agreement with check paints

B Distribution an placement of pass/tie points in final solution

A Visual review

j Comparison of aerotriangulation points to the elevation surface to determine areas of change or
{ problems

Ortho technicians inspect one ancther’s work and perform edits

4 Depending upon resolution of imagery, planimetric data such as roads, bridges, rail lines, buildings, etc.
1 may be used to focus attention on seamiine review/edit

] Use of pilot project(s) with client to assess:

® Color, tone, balance specifications/expectations of client
B Form and format of deliverables

M Metadata compliance

22} Accuracy analysis using AccuracyAnalyst

Project planning involves design of the imagery acquisition and the control survey network which ensures accuracy
requirements are met and that total product coverage is ensured. The flight plans are generally developed by
Surdex’s Chief Pilot and are approved by the Project Manager, a Certified Photogrammetrist. When the flight plans
are approved, the Aerotriangulation and Survey Departments design the ground control network against the flight
plans. A Certified Photogrammetrist from Aerotriangulation and a Registered Land Surveyor from Survey are
responsible for the design. The design is final-approved by the Project Manager.

Ground survey is performed by a Registered Land Surveyor {RLS) or technitians under the direct supervision of an
RLS. All calculations are performed by an RLS and reviewed by a Certified Photogrammetrist in the
Aerotriangulation Department.

Sensor calibration is performed prior to use on a project, and aerotriangulation personnel update all sensor
calibration information to ensure all systems are up-to-date. The following is also required of each aircraft/camera
combination prior ta use in processing.

B GPS antennas.

8 Dual-frequency receivers.

W Surveys accurately portraying the relationship between the camera lens nodal point and the antennas.
B Radiometric and geometric calibration files for each DMC sensor.

Review/update of the elevation model Is generally the iargest contributor to final preduct accuracy. Various
techniques are used to examine the surface, but the most telling has proven to be viewing relief-shaded
representations of the surface. This often points out suspicious areas to experienced technicians. If suspicious
areas are found, they are noted for examination by the ortho department during production. If necessary, these
areas are updated with stereoscopic compilation before use.

Acquisition information arrives at Surdex from all of the acquisition aircrews, it is inserted into the Enterprise
database. The status is updated each evening, and new flight plans are issued via fip and/or e-mail. Results from
image inspection are incorporated, and the Enterprise database is updated. If re-flights are required, they are re-
tasked at high priority to ensure they are acquired quickly to minimize changes in ground conditions with
surrounding imagery. The Enterprise database can automatically issue daily acquisition status reports to project
managers and clients. At the end of each day, aircrews e-mails and/or faxes flight logs to Surdex. The log file
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includes aircrew, aircraft, and sensor information alang with reports of passible problems — suth as camera
misfires that required re-flights, possible cloud cover issues or extreme turbulence. This information is available to
support imagery inspection.

fmage inspection is taken very seriously, employing 100% inspection, reviewing and grading all imagery and
updating the Enterprise database with the results. If re-flights are determined, they are immediately prioritized to
the acguisition aircrews. Should any question arise about the quality of the imagery or adherence to project
specifications, Surdex’s Praject Manager will consult with the client on the proper course of action. ABGPS/IMU
data is processed and approved by a Certified Photogrammetrist and stored in the Enterprise database. Missing ar
problematic data may require a re-flight at the discretion of the Project Manager.

Image processing is guided by reference imagery fram a Pilot Praject that provides a target appearance {tone,
brightness, contrast, etc). All imagery is processed to this target. All information from Image processing Is retained
in the Enterprise database, which serves as evidentiary records available for analysis and review by anyone in the
production chain. The complete Yineage of image data can be traced from acquisition to incorparation in final
products (via the seamline shape file}. '

Aerotrlangulation requires numerous checks thraughout this critical phase. These include, but are not limited to:

W Each AT block is independently reviewed by a Certified Photogrammetrist not involved in the specific
block under review.

W Surveyed check points are carried through the AT process as “floating” points (not constrained to their
known positions) and these points are checked against the known (surveyed) positions.

W All residuals (sensor position, ground contro! points, image points) are inspected to ensure they are within
the estimated precision of each. This also includes ensuring the “sigma naught” of each bundle
adjustment is within statistical norms,

B Al AT points {pass, tie, control) are checked against the existing DEM data to search for gbvlous disjoints
with the elevation model. This is sometimes helpful in finding errors in datums, projections, etc.
associated with both the AT and the DEM.

Orthorectification and mosaicking includes the use of several key reports by technicians to guide review and
generation of each mosaic block. These are intended to provide focus for the technicians and direct them to
situations that may require editing ~ as opposed to techniclans having to visually search and detect each of them.

W An analysis of the effects of disagreements between the elevation model and the heights of
aerotriangulation points (AT paints are viewed as the “contro!” item in this sense). This is provided in
shape file format and, if large discrepancies are found, the area Is reviewed for possible DEM update.

B Adherence of the products to the desired imagery appearance established in the Pilot Project,

B Surdex’s ray trace module can generate 2 shape file for rugged areas that isolate known occiusions and
possible smearing caused by steep slopes. Technicians can “work off” each of these shapes, tracking
which have been deait with.

M Inspection reports from the Enterprise database are incorporated into 3 shape file for techniclans to
isolate possible cloud/cloud shadow and specular reflection areas that may reguire editing imagery in
from overlapping lines or images.

B Seamline shape files generated by the automatic seamline editor are overtaid to examine the quality of
the seamlines. Technicians can edit these polygons to ensure a seamless product.

B Seamline polygon files are passed through a topologic processor which checks polygons for completeness,
overlap {not allowed), and size. if polygons are flagged by the processor, technicians resolve each one.
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Technicians review the orthoimagery for:

B Seamless appearance (against seamline shape files).
W image processing artifacts.

N File naming.

]

Surdex uses the Accuracy Analyst software

Overall color balance against the target appearance from the Pilot Project.

from CompassData for assessment of digital orthoimagery accuracy.

ASPRS and National Standard for Spatial Data Accuracy (NSSDA) procedures require:

B Accuracy check points are used that
¢ Independent of the points used

are:

in production

At an accuracy equal to or better than the target product accuracy.

B A sufficient number of points in the project area are utilized, based on ASPRS and/or NSSDA guidelines.

To assist our clients with the inspection of their orthoimagery, Surdex provides clients with — free of charge — our

web-based Image inspection tool, SurCheck™

. This tool is the result of over five years of continuous improvement

and has met with outstanding reviews. it is implemented in HTMLS, JavaScript, php, and the ArcGIS AP! for
JavaScript, providing flexibility for enhancements in the future.

SurCheck greatly streamlines the inspection,
reviewers, Surdex resolves each and notifies

remedial action, and delivery timelines. As call-outs are reported by
reviewers so they may confirm the correction. Since Surdex works off

call-outs in paralle! with the inspection process, in most cases the reviewers receive corrections within 1-2 weeks.
When all call-outs are resolved for the project, or a delivery area, the data can be shipped on hard drives for final
delivery. In many cases, clients choose to have orthoimagery added to SurCheck incrementaily, further expediting
inspection and allowing leveling of inspection resources.

Usemame and passward togin access.

Protected access for client and reviewers.

Cllent manager can assign reviewers to separate wark
zones within a project.

Muitiple reviewers for each project to Increase Inspection rate and support
multiple partners.

Clients can assign multiple reviewers to specific work zones.

Managers can view call-outs from reviewers to ensure a consistent approach,

Four {4) tiers of edit calls:

Management of cali-out resolution with appropriate jevels of responsibility
and authority within the client and within Surdex.

Operates in Internet Explorer, Firefox, Chrome, Edge,
and Safari.
Works on smart tablets within individua!l interface
limitations.

1. Standard inspector Covers entire life cycle of inspection and resolution process, ensuring end
2. Client manager product is fully Inspected and accepted.
3. Surdex reviewer Client manager can override client reviewers.
4. Final client reviewer Surdex reviewer dealing with disposition of a call-out (natural feature, out of
scope, etc.).
Help menu for most options. On-line assistance with operation reduces need for a manual or access to

training guide, allowing session to continue uninterrupted,

No browser plug-in required {prior versions required Silverfight).
More flexibility for future enhancements requested by users or implemented
by Surdex.

Single-page interface with no pop-up windows.
Full-screen primary map windaw.
Logical groupings af toolbars.

Simpler and cleaner interface.
Maximizes screen real estate for viewing of larger areas,
On-demand overview window.

Project start-up view showing basemap and work zones

Overview of assigned areas to ensure familiarization.
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Feature

Surdex-provided overlay of seamlines

Benefit
Assists in searches for potential artifacts. issues along seams or poor
placement of seamlines are the most common problem found during
inspection.

Ability for users to add their own map services.

Examples include historical imagery, vector overlays, control point overlays,
parcels, ArcG!S Dnline Jayers, eic.

Swipe function with user-selectable layer.

Combined with user-added image services, provides a quick compare to
historical imagery.

Can swipe color and CIR renditions of 4-band products to review consistency
and quality.

User-selectable fayer list.
Toggle layer visibility.
Adjust layer opacity.

Customize view $o suit reviewer preference,

Double-click magnifier window with adjustable zoom.
Qlick and drag of magnifier box to other positions within
window.

Adjustable zoom level up to 9X, limited to 1:1 project
resolution.

Quick toggling between magnifier and standard view allows reviewers to
retain scale with close-up Inspection of potential artifacts.

Generate graphical and quantitative histogram of

curremt window, including:

1. Red, green, blue, NIR, and luminosity
{red+green+blue).

2. Reporting of basic image metrics measures (contrast,
thipping, brightness, etc.).

Alds in determining adherence to project-specific image metrics.

Defined tile scheme within each project that fits screen.

Simplifies Inspection by focusinggn full tle.

Progressive inspection of each tile in “smaif trail”
seguence,

Simple acceptance of tiles any key press or mouse click.
Accepted tiles are high-lighted.

Methodical approach streamlines Inspection and portrays status.

"Acceptor”  function provides completely random
sampling of tiles to a percentage desired by the client.

Supports less than full inspection or a management review of work to date.

. User-selectable rectangle, polygan, circle.

Enhanced tools to simplify delineation of artifacts.

Select from list of typical call-out types.

Comments can be added by users for repeated use
between sessions,

Essentially adds a project-specific call-out type.

Table view of call-outs, status, and action.

Tabular review of status.

Ability to walk through list of call-outs, re-centering view
to sach one.

Review of existing cafl-outs for status and consistency.

Save call-outs to a shape file or CSV files.

Export cali-outs to non-SurCheck users for review.
View within other applications (ESRI ArcMap, AutoCAD, etc.}
CSV easlly imported into Excel,

Measurement toal (points, distance, and area).
User-selectable units {Le.: feet, meters,
kilometers, etc.)

miles,

Supports investigation of call-outs against specifications {such as seamling
shear, size of artifact, etc.).

Print current screen to printer or POF.

Simplifies creation of samples, bug reporting, etc.

The following pages portray selected asbec‘ts of SurCheck.
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SurCheck layout ond tools.

L Measurament
Scalabar ;
and XY Tools
coordinates
Pan and Zoom Confrois

Pen zoomin zoom Out PrevExent NextExtent

Predefined view Cantrols

Project Progress  Aclive  Active
Overview View  Woarkzone The

Primary imagery layer cantrol

Measurement Tools

. Linked

Overview
popup

e

Hefp custom histogram Print Export Magnifer

Inspection Tools

PrevTile NextTile

Edit Calls
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Monager View Showing Progress in all Work Zones.

Green: reviewed

tiles, no call-outs

fed: one or more
call-outs in tile

Work Zone Progress.
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Initial Screen Showing AOIs. Custom Settings Form.

£dit Calls Template, Edit Comments.

e e

i
i
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Monager call-out review, checking each In turn.

Manager actions
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3. EQUIPMENT AND SOFTWARE PROPOSED
The vendor should state whether g digital sensor camera or an onalog (film) camera will be utilized in

Surdex brings several digital imaging sensors to the program:

B leica ADS100 pushbroom sensors {5}

B |eica DMC-1 frame sensors (3)

B Leica RCD30 oblique camera addressing either 5-way or 3-way imaging (1).
& {eica ADS100 Pushbroom Sensor

The Leica ADS100 Airborne Digital Sensar is ane of the industry's premier sensors; our installation the largest in the
United States and ane of the largest in the world. 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 In red, green, blue, and near infrared at full {same) resolution.

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

® with the image displacement only varying across the farmat ~ and not radial from the center as with
frame-format film and digltal 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 seamlines required to
mosaic the orthoimages together, reducing the production effort and minimizing the possibility of
seamline artifacts. Correspondingly, the orthoimagery inspection effort is reduced since there are fewer
seamlines to be validated.

W  The ADS100 stereoscopic geometry yields the highest attainable horizontal and vertical accuracies and
can meet the most stringent ASPRS standards. This also supports robust elevation data collection using
such approaches as Leica’s SGM {Semi-Global Matching) software. The stereoscopic geometry is even
superior to the 9"x9” film photography relied upon for decades.

W With the telecentric iens 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 digital cameras. This
simplifies balancing during the mosaicking step by minimizing the image-to-image fall-off issue.

®  With each band (R,G,B,NIR} in each array coliecting at full resolution, features imaged by the ADS100 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.

B The spectral responses of the bands do not overlap, promoting ideal automated image classification.
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1 Pushbroom

: None

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

4 62.5 mm

i3 fa

4 5.0um

55 1um

4 20.5ms

25 12,500:1

77.3°

Fwd: 25.6°
Back: 19.4*
Stereo:  45°

0.80
{ (Traditional fllm cameras: D.6)

4 14 bits/pixel

=f 13 Arrays:

Fwd: RGBN
Nadir: RGGEBN
Back: RGBN

4 619-651
525-585
2y 435-495
1 808-882

Using a calibration range near our headquarters, each ADS100 is "bore-sighted” to determine the alignment and
position of the sensor with respect to the GPS antenna and fnertial Measurement Unit {iMU). Flight lines are
designed to limit the operation of the ABGPS/AMU within 20-30 minutes during on-fine acquisition. ABGPS/IMU
information is collected at fine intervals that support the derivation of sensor attitude and position for each {ine
that is acquired. The automatic exposure mechanism |s monitored by the sensor operator to avold over-reaction to
ground scenes that blas the settings for the project area. At the end of each day, aircrews transfer data from the
on-board mass memory unit to hard drives which are shipped overnight to Surdex’s proguction center.

Surdex uses the standard Leica workflow to capture and process the GPS and (MU data. ADS100 carries the
Novatel SPAN GPS/GNNS inertial navigation system in the aircraft. Surdex uses Trimble R8 mode! receivers to
collect ground base station GPS and GLONASS data during each flight. The position of the AD5100 sensor and the
GPS antenna are measured within the coordlnate system defined by the central axis of airplane. These
measurements along with the GPS and IMU data captured on each flight are processed using Leica IPAS TC
software. Leica IPAS 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 individuaj 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.

Stote of Missour! Page | 88



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

\ \ RFPS30034901700285
\\ CorRFOR Agux

M Photogrammetric Mapping Products and Services

Lelca DMC-1 Frame Sensor

The Leica DMC-1 was one of the first large-format digital cameras, introduced into the marketpiace by 2/} Imaging
(now owned by Leica Geosystems). It is a frame camera utilizing pan-sharpening to blend full-resolution
panchromatic images with lower-resolution multispectral {red, green, blue, near infrared). Surdex has owned and
operated three (3) DMC-1 systems starting with the first purchase in 2004.

Each DMC contains eight individual cameras using off-the-shelf matrix CCDs. This includes four divergent
panchromatic cameras and four multispectral cameras: red (R), green (G), biue (B), near infra-red (NIR).

Sl i e A 4,006w X 7,168h 400-850nm 120mm/f4.0
3,072w X 2,048h 590-675nm 25mm/f4.0
3,072w X 2,048h S00-650nm 25mm/fA.0
3,072w X 2,048h 400-580nm 25mm/f4.0
3,072w X 2,048h 675-850nm 25mm/f4.0

5754 13,824w x 7,680h
x4 8 or 12bpp
22 4.75:1
58 Continuously variable 1/50-1/300 sec §/4-F22
A 12 microns

4 2.1 sec/image

= 69.3°

10,000:1

32,800

=1 10,000

3] 5,000

Leica RCD30D Obligue System

The Leica Geosystems RCD30 oblique camera system is & medium format system designed for high accuracy 3D
urban mapping and 30 cerridor mapping applications. The system offers several unique features that offer
superior image quality and high accuracy, coupled with a high degree of flexibility.

Can be operated in standalone mode.

Chaoice of color or 4-band camera heads.

Single camera controller with integrated GNSS/IMU system.

Can be paired with a LiDAR system for simultaneous collection of imagery and eievation data.
Operable in two configurations, depending on application:
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s “Penta” configuration: Five RCD30’s for nadir, forward, backward, left, and right imaging directed at
gty applications.

s “Trio” configuration: Three RCD3{Q’s for nadir, forward, and backward imaging suitable for corridor
applications.

The RCD30 costs less than one-third the price of a large-format digital camera and, therefore, is cost-effective for
corridor work, as well as relatively large block area projects. In such situations, clients receive not only digital
orthoimages meeting the most exacting standards for quality and accuracy, but also oblique views useful in
appraisal work, building of 3D models, support for security planning, and other similar uses.

The entire system (camera, controller, storage, power, etc.) has a very low weight, making it attractive as a
companion to a LiDAR system for concurrent acquisition. its small size also makes it suitable for operation within
even the smallest aircraft.

Leica RCO30 Specifications

Paramcter Value

R

No (Bayer filter}
] 8,956
4 6,708
4 50.0mm
H 6,0um
8,333:1 (1’ GSD acquired at 8,333 AGL)
56.5°
4 43.9°
RGBN matrices
Red, Green, Blue, Near Infrared {4 bands)

12-16 bits/pixel

{ 2,083
4 2,239
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It is not only cost-effective for corridor work, but even for relatively large block area projects in some situations.
The very low weight of a2 complete system (camera, controller, storage, power, etc.) makes It attractive as a
companion to a LIDAR system or operation within even the smallest aircraft,

Penta Canfiguration

Nadir camesa is RGBN (4-band)

Trio Configuration

The figure below shows the five views from a set of imagery captured over the Clayton, Missouri area.

Imagery with the RCD-30 captured over the
Clayton, Missouri area.
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Merrick & Company Sensors

Werrick & Associates image Sensor and LiDAR Sensors

Digital Camera Systems Aithorne LIDAR Other Sensars Technology

1-Optech Pegasus HA-500
2-Trimble TAC 80 1-Optech Orion 200 2-Optech CS-4800 Oblique Cameras
1-Trimble TAC 60 1-Leica ALSSO-I+ 1-Optech C5-M$1920 CIR Camera
1-Lejca ALS50

The Galaxy uses innovative LiDAR technology enhancements and incorporated flight and calibration software that
significantly increases sensor performance, collection efficiency, improved data quality, and greatly simplifies the
collection process.

Optech Suite of software includes FMS {Flight Management Software} and LMS (LiDAR mapping software). Both
of these packages are integrated with the Galaxy sensor. These systems allow for better mission planning and
automated sensor calibration which Increases the polint accuracies and quantifies deliverable product accuracies.

Optech's new technologies are PulseTrak and SwathTrack. These new technologies enable the sensor ta collect
data with more precision and efflciency. PulseTrak impraves collection by eliminating coverage gaps and
Inconsistenties In point density by creating a continuous operating envelope. SwathTrak enables the Galaxy to
operate a real-time dynamic FOV. This technology generates fixed width swaths even in varying terrains. This
improves data quality by malntaining point densities in varying height regions and provides flight efficiencies by
creating constant fixed width swath footprints, eliminating the need to fly additional lines In rugged terrain,

FStherpiclae R e g 1064-nm near-Infrared
e SR ] e S5 Class IV (US FDA 21 CFR 1040.10 and 1040.11; IEC/EN 60825-1)
5 1 0.25 mrad {1/e)
150-4700 m AGL, nominal
Pragrammable, 35-550 kHz
<0.008m, 10
B cEuissaan) Programmable, 0-60°
T =550 Programmable, 0-115% of AGL
5 Programmable, 0-120 Hz advertised (0- 240 scan lines/sec)

IR

2000 maximum
%1 1/10,000 xaltitude; 1o
=4 <0.03-0.20 m RMSE from 150-4700 m AGL

i pad N R e
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Surdex’s Optech Galaxy LIDAR Sensar Specifications

; Sren sor Configuration i
1 POS AV™ APG0 {OEM); 220-channel dual frequency GNSS recelver; GNSS airborne
antenna with Iridium filters; high-accuracy AIMU {Type 57); non-ITAR
QOptech FMS

Dynamic field of view

Continuous operating envelope

A Upto8 range measurements, including last

: =1 Up to 8intenslity returns for each pulse, Including last (12-bit)

1 Programmable; 15° at 50° FOV; increasing as FOV is reduced from 50°
< 0.7 m {discrete)

Internal solid state drive SSD {SATA 1)

= 28V;300W; 12A

Sensor: 0.34 x 0.34x 0.25m, 27 kg — PDU: 0.42 x 0.33 x 0.10m, 6.5 kg
e44 010 +35°C

Merrick & Assoclates

Merrick & Associates Digital Imaging and LiDAR Systams

i

" Digital Camera Systems , “Airborne LiDAR

Other Sensor Technology

2-Trimble TAC 80 ‘1-Optech Pegasus HA-S00 | 2-Optech C5-4800 Oblique Cameras
1-Trimble TAC 60 1-Optech Orlan 200 1-Optech TS-M351920 CIR Camera

1-Lelca ALS50-1i+

1-Leica ALS50

Harris Corporation (Gelger-mode LIDAR)

Harris Corporation Geiger-Mode LiDAR Systems

No. - Equipment i Manufacturer / Operator Description

Harris (Proprietary} / Harris
Laser Wavelength: 1064 nm Geiger-mode Aerial UDAR sensor for wide area
§ Array Size: 128x32 elements and corridor mapping
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Acquisition of imagery is the most critical phase of the project. Surdex brings over a half-century experience
collecting image data and understands the limited opportunities for image acquisition. The most important facet of
acguisition is the focus on an extremely high degree of communication between Surdex’s Chief Pilot and aly
aircrews. Flight plans are updated each evening by our Enterprise database and re-distributed to aircrews via the
Internet and/or e-mail.

Surdex is widely regarded by clients and colleagues as one of the premier aerial acquisition companles in North
America.

W All aircraft are made by Cessna, standardizing malntenance, repair, inspection, and operation.

® Ability to host each of our aerial data acquisition instruments (film cameras, digital imaging sensors,
LiDAR).

® A mix of slowerflower and faster/higher aircraft to address our versatile acquisition equipment and
maxitnize our resources.

Since weather/acquisition conditions heavily impact the acquisition of a project, it is imperative that assets be
available and “ready to go” when favorable weather conditians prevail. Our alrcraft are based at Spirit of St. Louis
Airport, anly blocks from Surdex’s headquarters in the St. Louis area. From this with this centralized location, we
can efficiently handle projects throughout North America.

Flight Range: 2,193 nm
Altitude: 1,200 - 35,000 AGL
Certified Aftitude: 35,000 MSL ATy
Appraximate Cruise Speed: 310
knots

3} Twin-Turbine
& Pressurized

Flight Range: 900 nm

Altitude: 1,200 - 25,000 AGL
Certified Altitude: 30,200 MSL
Approximate Cruise Speed: 235
knots

; Twin-Piston
=4 Pressurized

Flight Range; 928 nm

Altitude: 1,200 - 18,000 AGL
Twin-Piston Certiied Altitude: 26,800 MSL
Appraximate Cruise Speed: 215
knots

Flight Range: 720 nm

Altitude: 1,000 - 10,000 AGL 5 g
Single-Engine Certified Altitude: 26,300 MSL —— .
Approxirmate Cruise Speed: 148 : :
knots R S S

duce PO od Q o 0 alto 0o ation abo 8,00
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The Cessna 441 (Canguest) atrcraft are the highest performing and most versatile aircraft in the fleet for imagery
acquisition operations. They can fly slow (less than 150 knots} or fast (300+ knots} and stay aloft for up to 7 hours.
Their pressurized environment ensures comfortable conditions for the crew as well as a stabilized environment for
the sensors. Most importantly, the RVSM equipment and advanced radar allow us to ferry safely at night, whereas
most piston aircraft are ferried during daylight hours. With its ability to quickly move around the country, the
Conquests handle the widely diverse projects during the hectic spring and summer flying seasons. Our Conquests
can ferry non-stop to any point in the lower 48 from our home base.

Merrick & Assoclates Aircraft

Merrick & Assaciates Acquisition Aireraft with ABGPS

No.  Aircraft Type P Ceiling HIS Capable TIR Capable

Harris Corporation Aircraft

Harris leases three Beachcraft, Fixed-wing, Turbo-prop, King Air 200 modetl aircrafts from its aerial platform service
partner Dynamic Aviation Group {DAG), which provides the planes and pilot services for all Harris data collections
In the North American region.

Harris Corporation Acquisition Aircraft with ABGPS

I equipment Manufacturer

. A ft Type |
N(? l}nr(ra t Typs 1‘/ Operator

Flight Information ¢ Description
Celﬁng: 27, H o 7 ]

=4 Beachcraft / Dynamic Endurance: 6 hours Fixed-wing Turbo prop; Harris Geiger-

mode LIDAR is integrated in the aircraft
fuselage

i Aviation Nominal Speed: 200-240
knots

Surdex’s ortheimagery software is a mix of custom-developed software (Group Tool}, an Enterprise database, and
a number of camera manufacturer software and GIS software.

Surdex Corparation Software and Tools

Ancillary Tools

Surdex Enterprise Database

Leica MissionPro
Leica Fllght?ro
Novatel inertial Explorer Fiight plans
Letca XPro Flight data
Surdex Group Toal ESRI ArcMap ABGPS/IMU results
Intergraph Image Station Surdex Group Tool - image inspection results
= Automatic Triangulation (I5AT} PhotoShop Aerotriangulation results
Global Mapper* Image metrics
Surdex Gsoup Tool Seamlines
Client inspection results
AccuracyAnalyst
Surdex SurCheck
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Merrick & Associates LIDAR {elevation) Processing Software

Saftware Type ‘ Current Version Number

Merrick Advance Remote Sensing Software (MARS®) 8.0.6 o Unlimited
Applanix POSPac 7.1 2

Optech LIDAR Mapping Suite (LMS} 3.20 4

Leica IPAS PPP & CO 13 1

Leica IPAS Pro 135 1

Leica IPASTC 3.2 1

Novatel inertial Explorer 8.60 1

Leica Geosystems ALS Post Processor 2.75 Unlimited
Leica CloudPro 122 1

Blue Marble Geographic Calculator 2016 5
TerraScan 16.006 8
TerraModeler 16.004 5
TerraMatch 16.003 4

QT Modeler 7.1.3 1

Merrick & Assouiates CADD Software

Softwace Type

| PLS-CADD - Standard Edition
Autodesk AutoCAD 2012+ 20
CADMAP-DGN 6
Bentley MicroStation 7.1, 8.0, 8 XM, Connect VB+ 10
8 Pho d topographic) & o
o o

inpho Match-AT 711 1
inpho InBlock 711 1
Leica LPS 9.3 b
Esri ArcGIS for Desktop Basic (ArcView) 10.4.1 18
Esri ArcGtS for Desktop Standard {ArcEditor) 10.4.1 4
Esri ArcGIS for Desktop Advanced (Arcinfo) 10.4.1 10
Esri Spatial Analyst 10.4.1 9
Esri ArcGIS 30 Analyst - 10.4.1 8
Esri ArcServer, ArciMS, ArcSDE 10.0 1-1-0
Esri ArcServer, ArcIM5, ArcSDE 10.4.1 1-0-0
€Esri Publisher 10.4.1 6
€5l ArcGIS FMV 10.4.1 3
Esri ArcGIS Data Reviewer 104.1 5
Esri ArcGIS Schematics 10.4.1 5
Esri Tracking Analyst 10.4.1 S
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Esri Workflow Manager 104.1 S
Esri VBA 10.4.1 1
Esrl Geostatistical Analyst 1041 5
Esri Data interoperability 104.1 5
Esri Network Analyst 10.4.1 5
Giobal Mapper 16 1

" Merrick & Assaciates Digital Orthophotography / imaging Software

Software Type Current VYers . Number

\nhortoMaste 7.1.1 o » 2
Inpho QrthoVista with Seamtine Editor 711 4
Leica ERDAS Imagine 9.3 1
Leica iImage Equalizer 9.3 1
ERDAS Imagine Professlonal 9.1 1
ERDAS Imagine Viewer 7.2 1
ERDAS Imagine Compressor 7 1
ER Mapper 7.2 4
LizardTech GeoExpress {MrS(D) 8 2
Adobe Photoshop S5 10

Harris Corporation Software

fquipment / Software Name Description

o Software for generating mission plans, flight plans, and
Mmﬂ% SENsor operations
; W Harris developed software for volume automated
processing to generate calibrated point clouds and

other derivative LiDAR products

Commercial Software to support QA/QC of all products
{LAS files, metadata, NPS, DEM etc.}

Surdex’s processing uses a heavily distributed processing environment. Coupled with our custom software, each
workstation in the facllity can be used for computation. Between image processing, ortho/mosaic, and
aerotriangulation, over one hundred workstations are available for use.

Surdex Data Storage Architecture

Storage Comments

Data currently in production.
Flash memory better than 400,000 1OPS and 6,000 MB/sec¢
throughput

Data currently in production.

Drives in a RAIDG conﬁgurat(on.

Raw images — also backed up on LTOE tapes.

The fiies are distributed across 72 servers and managed by the
database
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Surdex uses a tiered approach to storing data, providing 2 means to have primary data (data in production) stored
on the fastest storage with files migrating down through the tiers to successively slower access as the likelihoad of
frequent access goes down. This minimizes the need for expensive, high-speed storage and allows us to keep the
data on-line fonger. Since many processes are compute-bound, this reduces the need for expensive, high-speed
disks. Ultimately, alt data is backed up to LTO6 tape for long-term storage.

The security of source imagery and related data is based on a “data in two places” rule. As raw data is received
from the crews in the field a LTOG tape is created immediately and a second copy is stored on the production
storage systems. After inspection and GPS processing a second copy is made to tape. All of the parameters used to
process the images are archived three times a day onsite and weekly offsite. Disaster recovery is simplified by the
use of a database that stores the majority of processing parameters. All final products are archived to LTO6 tape
after delivery.

In the spring of 2016, Surdex installed a diesel-powered backup generator that can fully sustain all production
operations in the event of the loss of power; the fuel can be replenished indefinitely, This ensures that adequate
time is provided to restore power without interrupting normal operations, ensuring production schedules are
maintained.

4. EQUIPMENT AND PERSONNEL AVAILABILITY

4.1

4.2

The vendor should provide information related to the availabifity of equipment ond personnei to provide

services for the categories of services the vendor proposes to provide.

Deployment of Surveying Personnel

The vendor should provide details regarding their_ability to deploy surveying personnel to_complete

With both of our surveying subcontractors based In the State of Missour! (David Mason & Associates {MBE) and
EFK Moen {WBE)), we do not anticipate any difficulty in having one or both of them on-site for ground controt
survey aperatians. In fact, for the largest envisioned project, either one of the subcontractors could handle the
survey operatlons alone.

Deployment of Aerlal Photography Equipment and Personnel
The vendor should provide details reqarding their ability to deploy eguipment and personnel to_provide

the photogrammetric mapping products and services in d timely manner,

Surdex is proud of the fact that we have virtually never failed at acquirlng imagery in the requisite timeframe.
Additionally, we believe our imaging sensors and LIDAR sensor capacity are likely at least twice the capacity
required for the largest envisioned project. With our aircraft based in the St. Louis area, we have several distinct
advantages over competing teams based outside of the state:

B We are no more than 1 % hours from any site in the state. Since the adage “more bad days turn good than
vice versa” is quite true in imagery capture, we can quickly move to a site to capture imagery in the
precious few hours the spring {leaf-off} season affords. '

W We are certainly familiar with the fickie spring weather that typifies the State of Missouri. Especially given
the trend of recent years for very short Jeaf-off spring days, capacity and proximity are very important for
successful capture.

B With our aircraft maintenance, inspection, and repair staff, we can maximize the productivity of our
aircraft. We do not rely on costly and time-consuming third party support.

B With our aircraft moving to/from projects out of our own hangar facility, we also have the luxury of off-

loading data 2t our headquarters and will not have 1o rely on priority delivery nor the concermn of not
shipping data over weekends to a processing site,
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N Surdexand is aircraft are well-known to ATC personnel staffing the centers in the State. Since clearance to
fly over some metro areas and MOAs (Military Operations Areas) sometimes involves fickle FAA
personnel, it is always better to have a history of successful cooperation to draw upon,

Surdex uses several weather services to forecast and monitor both long-term (1-2 months) and short-term {up to 2
weeks) patterns. We track and retain weather information about each project in our Enterprise database. Our
internal web site provides the ability to track aircraft using services provided by Guardian Mobility. Each alrcraft is
equipped with transmitters that provide real-time location. Our internal website also allows us to monitor
movement over periods of time,

Tracking Aircraft and Weather — Surdex internal Website. '

. t
f WO

Surdex will consult with the State te determine when to start and stop acquisition based on the climate and
weather each season. As we have done in the past, imagery that appears to be on the verge of capturing leafing
conditions will be forward to the State for review.

The aircrews begin each day by inspecting the aircraft and all instruments to ensure all are operating properly. In
addition, glass portholes are inspected for dirt, oil, etc. to ensure a clean surface, Each aircrew sets up a base
station to support the ABGPS/IMU collection during acquisition, most of the time at the airfield. The aircrew Is also
responsible for establishing the position of the base station for processing and review by a Registered Land

Surveyor. Our Team wiil also utilize any existing 1-second frequency CORS stations to process our ABGPS/IMU
data,

After verifying the weather is amenable for acquisition, the pilot files flight plans and communicates with the FAA
and other cognizant authorities prior to flight. During heavy acquisition, [t is not unusual for more than one mission
to take place, with either re-fueling in between or waiting for the clearing of the weather. After completion of a
day of acquisition, the aircrew is responsible for checking the aircraft and instrumentation.

Aircrews operate off updated flight plans sent by e-mall and/or ftp from the main office each night/evening.
Surdex’s Enterprise database merges inspection results with progress reports transmitted by the aircrews at the
end of each acquisition day. Thus, the updated flight plans work acquisition to do along with any re-flights isolated
by inspection. in general, re-flights are prioritized over new flights to ensure a minimal time delay between the
{nitial capture and re-flight to minimize changes in the terrain or land cover during the elapsed time pertod.
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4.3  Ability to Maintain Available Personnel and Equipment for Individual Projects

The vendor should provide information regarding their ability to keep the same personnel and equipment
gvailpble on each phase of an individugl project.

A Project Manager is assigned to each specific project and is responsible for working with Surdex’s Senior Vice
President of Production/Operations to ensure adeguate resources for each phase of a project are in pface.

Within a production department (e.g.: Ortha), the department manager assigns personnel to each project, keeping
the same personne} working a project throughout its life cycle, helping ensure that requirements and specifications
are understood and consistently applied. Should additional personnel be added to a project to address bursts of
effort, the department manager ensures that these people work alongside personne) already engaged In the
effort.

5. ECONOMIC IMPACT TO MISSOURI
Econamic Impact to Missouri - the vendor should describe the economic odvantages that will be realized

os a result of the vendar performing the required services. The vendor should respond to the following:

5.1 Missouri Products and Performance by Missourians

Provide a description of the proposed services that will be performed and/or the proposed products that
will be provided by Misspurigns gnd/or Missouri products.

While our Team Includes five additional firms {three of which are headquartered out of state), it is important to
know that almost all the labor will be provided within the State of Missouri. Should the State request mobile
UDAR, our Team member ESP (headquartered in South Carolina} will acquire the data, and it will be delivered to
Surdex for processing. Should the State request Geiger LIDAR, our Team member Harris Corporation
{headquartered in Florida, but with an office in Missouri with over 130 Missourl employees) will acquire and
protess the imagery. As such, by far the lion's share of the work performed under this project will provide
employment to citizens of the State of Missouri.

5.2  Economic impact to the State of Missouri through Tax Revenue Obligations

Provide a description of the economic impact returned to the State of Missouri through tax revenue
gbliggtions.
Surdex is located in Chesterfleld, Missouri, and contributes significantly to the Missouri economy through taxes

and employment. The foliowing table summarizes the average taxes paid, by category, over the 3-year pericd from
2014 - 2016.

Surdex Tax Revenue inta the State of Missouri

Surdex Taxes Paid 2013 - 2016 }
Missouri Income Tax Uability to Owners on Company Profits $431,786
Real Praperty Taxes Paid $128,581
Personal Property Taxes Paid $213,639
Missouri Unemployment Tax Remitted $90,768
$22,926
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Company’s Economic Presence in State of Missouri
Provide o description of the company’s economic_presence within the State of Missouri {e.g.. tvpe of

facilities: _sales offices; sales outlets; divisions; manufacturing: warehouse; other), including Missouri
employee statistics.

Surdex Corporation has headquarters in Chesterfield, Missouri, and has been in existence for more than 60 years.
Currently, over 95% of Surdex’s emnployees are Missouri Citizens. We also lease a hangar facility at Spirit of St. Louis
Airport {in St. Louis County) that houses our flight personnel, aircraft and maintenance staff.

Harris Corporation maintains a facility in the St. Louis Blanke 8uilding {23,342 sqg. ft.) at 1310 Papin Street, 5t. Louis
Missouri 63103. They currently employ 60 full-time Harris employees at this facility who support of geospatial
services being provided for NGA,

In addition, Harris Corporation is providing full-time employment for 35 full-time employees of three
subcontractor companies they engage as the prime contractor. In total, Harris Corporation is empioying
approximately 95 fulitime employment personnel as a positive economic impact to the State of Missouri.

Team members EFK Moen and David Mason & Assoclates both maintain offices in St, Louls, Missouri, and their
employees are primarily Missouri citizens.
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CORPDRATION

i

EXHIBIT E: Participation Commitment

Mipority Business Enterprise/Women Business Enterprise (MBE/WBE) and/or Organization for the
Blind/Sheltered Workshop and/or Service-Disabled Veteran Business Enterprise (SDVE) Participation

Commitment — If the vendor is committing to participation by or if the vendor is a qualified MBE/WBE and/or
organization for the blind/sheltered workshop and/or a qualified SDVE, the vendor must provide the required
information in the appropriate table(s) below for the organization proposed and must submit the completed exhibit
with the vendor’s proposal.

For Minority Business Enterprise (MBE) and/or Woman Business Enterprise (WBE) Participation, if proposing
an entity certified as both MBE and WBE, the vendor must either (1) enter the participation percentage under
MBE or WBE, or must (2) divide the participation between both MBE and WBE. If dividing the participation, do
not state the total participation on both the MBE and WBE Participation Commitraent tables befow. Instead,
divide the total participation as proportionately appropriate between the tables below.

MBE Participation Commitiment Table

[The services performed or the products provided by the listed MBE must provide a commercially useful function related to
the delivery of the contractually-required service/product in a manner that will constitute an added vafue to the contract
and shall be performed/provided exclusive to the performance of the contract.)

. Description of Praducts/Services to be Provided by
PComn:ntted . Listed MBE
ercentage o The vendor should also include the paragraph
Nan;es?::a::':u:l:?:(ml;asrlty Participation for number(s} from the RFP which requires the
usines Pr € :e d Eafc: N;BE | product/service the MBE is proposed to perform and
opo % of the Actua describe how the proposed product/service
Total Contract . . .
value) constitutes odded volue and will be exclusive to the
contract.
1. David Mason & Associates Product/Servicels) proposed:
10% RFP Paragraph References:
2. Product/Service(s) proposed:
% RFP Paragraph References:
3. Praduct/Servicels) proposed:
% RFP Paragraph References:
4, Product/Service(s) proposed:
% RFP Paragraph References:
Total MBE Percentage:
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WBE Participation Commitment Table

{Te services performed or the products provided by the listed WBE must provide a commercially useful function related to
the delivery of the contractually-required service/product in a manner that will constitute an added value to the contract
and shall be performed/provided exclusive to the performance of the contract.)
] Description of Products/Services to be Provided by
Pc°m":'“e" ' Listed WBE
ercentage o The vendor should also include the paragraph
of | i .
Na;‘:sinei:c:nzua :2:1:,’;; en Participation for number({s) from the RFP which requires the
ro r::e d %Eafcl:\ WBE | product/service the WBE is proposed to perform and
propo (% of the Actua describe how the proposed product/service
Total Contract . ;
Value) constitutes added value and will be exclusive to the
contract.
1. EFK Moen Product/Service(s) proposed:
% RFP Paragraph References:
2, Product/Service(s) proposed:
% RFP Paragraph References:
3. Product/Service(s) proposed:
% RFP Paragraph References:
4, Product/Servicels) proposed:
% RFP Paragraph References:
Total WBE Percentage: 5%
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EXHIBIT F: Documentation of Intent to Participate
EXHIBIT F
D TION OF NT TO PART

If the vendor is proposing to include the participation of a Minority Business Enterprise/Women Business Enterprise
(MBE/WBE) and/or Orpanization for the Blind/Sheltered Workshop and/or qualified Service-Disabled Vieteran Business
Enterprise (SDVE) in the provision of the products/services required in the RFP, the vendor must either provide a recently
dated letier of intent, signed and dated no earlier than the RFP issuance date, from cach organization documenting the
following information, or complete and provide this Exhibit with the vendor’s proposal.

~ Copy This Form For Each Organization Proposed ~

Vendor Name: Surdex Corporation

Thix Scetion To Be Completed by Narticipating Orsanization:

By completing and signing tels form, the undersigned heveby confirms the intent of the mamad participating organization to provids the producty'sercices identified
herzin for the venclor identified above.
Indicate appropriate business classification(s):
X MBE WBE Organization for the Blind Sheltered Workshop SDVE

Name of Organization: David Mason & Assodates, Inc.
(Name of MBE, WBE, Organization for the Blind, Sheltered Workshop, or SDVE)

Contact Name: Taylor B. Mason Email: imason@davidmason.com
Address (If SDVE, provide 800 S. Vandeventer Ave. Phone #: 314.534.1030
MO Address):
City: Saint Louis Fax #: 314.534.1053
State/Zip: Missouri 63110 Certification ¥  M00GO70
SDVE’s Website Certification (or attach copy of certification)
Address: Expiration
Date: 3/1/2018
Service-Disabled SDV's
Veteran's (SDV) Name: Signature:
(Please Print)

PRODUCTS/SERVICES PARTICIPATING ORGANIZATION AGREED TO PROVIDE

Describe the products/services you (as the participating orgarization) have agreed to provide:

Survey Services

Atharized Siontnry

A

. 3/7/2016
horized Signature of Participating Organization Date
(MBE, WBE, Orgunization for the Blind, Sheltered Workshop, or (Dated no earlier than
SDVE) the RFP issuance date)
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EXHIBIT ¥
DOCUMENTATION OF INT TO PARTICIPATE

If the vendor is proposing to include the participation of a Minority Business Enterprise’Women Business
Enterprise (MBE'WBE) and/or Organization for the Blind/Sheltered Workshop end/or qualified Service-Disabled
Veteran Business Enterprise (SDVE) in the provision of the products/services required in the RFP, the vendor
must either provids a recently dated letter of intent, signed and dated no earlier than the RFP issuance date, from
¢ach organization documenting the following information, or complete and provide this Exhibit with the vendor’s
proposal.

~ Copy This Form For Each Orgarization Proposed ~
Vendor Name: Surdex Corporation

This Section To Be Completed by Pavticipating Qroanization:

By completing and signing this form, the undersigned hereby confirms the intent of the named parhapiting orgarization to prowde the producig/seroices
identified heresn for the vendor identified above.

Indicate appropriate business classification(s).
MBE X WBE Organization for the Blind Sheltered Workshop SDVE

Name of Organization: EFK Maen, LLC
(Name of MBE, WBE, Organization for the Blind, Shelered Warkshop, or SOVE)

Comntact Name: Linda Moen Email: lmoen@efkmoen.com
Address Gf SDVE, provide 13523 Barrett Parkway Dr. Sulte 250  Phone # 314-394-3100
MQO Address):
City: St. Louis Fax #
State/Zip. MQC 63021 Certification # REDWOSB15842
SDVE's Wetsite Certificetion  {or attach copy of certification)
Address: Expiration

Date: July 14,2017
Servico-Disabled SDV's
Veteran’s (SDV) Name: Signature:
(Please Print)

PRODUCTS/SERVICES PARTICIPATING ORGANIZATION AGREED TO PROVIDE

Describe the products/services you (ey the participating organization) have agreed to provide:

Field Surveying
Anthatized Sianatuie:
()/ﬂnaé%/z‘a‘u 39/2016
Awthorized Signature of Participating Organization Date
(MBE, WBE, Organization for the Blind, Sheltered Workshop, or (Dated no eadier than
SDVE) the RFP issuance dats)
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EXHIBIT G: Business Entity Certification (E-Verify)

BUSINESS ENTITY CERTIFICATION AND ENROLLMENT:

BONX B - CURRENT BUSINESS ENTITY STATUS

I certify that _Surdex Corporation (Business Entity Name) MEETS the definition of a business entity as
defined in section 285.525, RSMo pertaining to section 285.530.

Ronald C. Hoffmann % C %ﬂ—/

Authorized Business Entity Representative’s Authorized Businesf £nfity
Name (Please Print) Representative’s Signature
Surdex Corporation March 13, 2017

Business Entity Name Date

RonHCrop@surdex.com
E~Mail Address

As a business entity, the vendor must perform/provide each of the following, The vendor should check each to
verify completion/submission of all of the following:

M- Enroll and participate in the E-Verify federal work authorization program (Website:
hitp://www.uscis.gov/e-verify; Phone: 888-464-4218; Email: e-verify@dhs.gov) with respect to the
employees hired after enrollment in the program who are proposed to work in connection with the
services required herein;

AND

Provide documentation affirming said company’s/individual’s enrollment and participation in the E-
Verify federal work authorization program. Documentation shall include EITHER the E-Verify
Employment Eligibility Verification page listing the vendor’s name and company ID OR a page from
the E-Verify Memorandum of Understanding (MOU) listing the vendor’s name and the MOU
signature page completed and signed, at minimum, by the vendor and the Department of Homeland
Security — Verification Division. If the signature page of the MOU lists the vendor’s name and
company 1D, then no additional pages of the MOU must be submitted;

AND

M. submita completed, notarized Affidavit of Work Authorization provided on the next page of this
Exhibit.
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E-VERIFY MEMORANDUM OF UNDERSTANDING (MOU)

Provided below Is the E-Verify Employment Eligibility Verification page listing the vendor’s name and company ID
OR a page from the E-Verify Memorandum of Understanding (MOU]} listing the vendor’s name and the MOU
signature page completed and signed, at minimum, by the vendor and the Department of Homefand Security ~
Verification Division,

#E-Verify &%

Company 1D Number; 183675

To be accepted as a participant in E-Verify, you should only sign the Employer's Sectlon
of the signature page. If you have any questions, contact E-Verify at 888-4684-4218,

Employer Surdex Corporation

Robert Barger

MName (Please Typn-or Pirt) Thie
Electromcaly Signed : ) . 042312009
Signeture - ) : © Date

Department of Homeland Security - Verification Division |
USCIS Verification Dhision

Mame (Plexse Tyde or Printi Tule :

Electronieally Signed - 0172372009

Signuture . Dats

Prge 11 of 43E Verily MCU {or Erplayerifevisicn Cate 1397 www. g goviE-Verify

State of Missouri
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EXHIBIT G, continued
AFFIDAVIT OF WORK AUTHORIZATION:

The vendor who meets the section 285.525, RSMo, definition of a business entity maust cormplete and return the
following Affidavit of Work Authorization.

Comes now Ropal n, Surdex Corporation (Name of Business Entity Authorized Representative) as
Etg_m_(l’ommﬂ‘ﬂlc)fmbmgduly sworn on my oath, effinn _Surdex Corporstion  (Business Entity
Name) is encolled and will continue to participate in the E-Verify federl work authorization program with respect
to employeses hired afier enrollment in the program who are proposed to work in connection with the services
related to contract(s) with the State of Missouri for the duration of the contraci(s), if awarded in accardance with.
subsection 2 of section 285.530, RSMo, I also affirm that _Surdex Corporation (Business Entity Name) does not
and will ot imowingly employ a person who is an unauthorized alien fn connection with the contracted services
provided under the contraot(s) for the duration of the contract(s), if awarded.

In Affirmation thereaf, the facts stated above ore true and correci. (The undersigned understands that folse
statements mede in this filing are subject to the penalties provided under section 375.040, RSMe.)

Debra Trautman
Authorized Representotive's Signature Printed Name
Human Resource Manager March |5, 2017
Title Dafe
debrat@surdex.com 183675
E-Mail Address E-Verify Company ID Number
Subscribed and sworn to before me this __ 1§ . of Lo 7 . lam
commissioned as a notary public within the County of __ St. %{ % % , State of

< o -, and 1Yy commission expires on c 1 0 e
March 15, 2017

Date
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EXHIBIT H: Certification

CERTIFICATION REGARDING DEBARMENT, SUSPENSION, INELIGIBILITY AND
VOLUNTARY EXCLUSION LOWER TIER COVERED TRANSACTIONS

This certification is required by the regulations implemenﬁng Executive Order 12549, Debarment and
Suspension, 29 CFR Part 98 Section 98.510, Participants' responsibilities. The regulations were published as Part
VII of the May 26, 1988, Federal Register (pages 19160-19211).

(BEFORE COMPLETING CERTIFICATION, READ INSTRUCTIONS FOR CERTIFlCATION)

(1) The prospective recipient of Federal assistance funds certifies, by submission of this proposal, that neither
it nor its principals are presently debarred, suspended, proposed for debarment, declared ineligible, or
voluntarily excluded from participation in this transaction by any Federal department or agency.

2) Where the prospective recipient of Federal assistance funds is unable to certify to any of the statements in
this certification, such prospective participant shall attach an explanation to this proposal.

Surdex Corporation 00-633-2415

Company Name DUNS # (if known)

Ranald C. Hoffmann President

Authorized Representative’s Printed Name Autharized Representative’s Title

? C% March 13, 2017
Authorized Representatye’s Signature Date

Instructions for Certification
By signing and submitting this proposa), the prospective recipient of Federal assistance funds is praviding the certificaiion a3 set out befow.
The certification in this clause is 8 material represeniation of tact upon which reliance was placed when this fransaction was enered ino. If it is later

determined that the prospective recipient of Fedetal assistance funds knowingly rendered an ettoneous cedtification, in addition fo other remedies
avallable to the Federal Government, the Depariment of Labor (DOL) may pursue avatlable remedies, including suspension andfor debarment,

The prospective recipient of Federal assistancs funds shall provide immediate written nofice 1o the person to which this pr is submitted if at
any time the prospective recipient of Federal assistance furks leams that its certification was eroneous when submitted or has become emoneous
by reason of changed circumstances.

The terms "covered transaction,” "debasred,” *suspended,” “ineligible,” "lower tier covered transaction,” "participant,” "person, ‘primary cavered
transaction,” “principal,’ “praposal,” and "voluntariy excluded,” 2s used in this clause, have the meanings set out in the Definitions and Coverage
sedior}s tl?cfas rules in;plemenﬁng Executive Order 12549. You may contact the person to which this proposal is submitted for assistance in obtaining a
copy o @ regulations.

The prospective recipient of Federal assistance funds agrees by submiitting this proposal that, should the proposed covered lransaction be entered
inta, it shall not knowingfy enter into any lower tier covered transaction with a person who is debarred, suspended, declarad ineligible, or voluntarily .
excluded from participation in this covered transaction, untess authorized by the DOL )

The prospective reciplent of Federal assistance funds further agrees by submitting this proposal that it will include the clause titled *Certification
Regarding Debarment, Suspension, Ineligibilit{ and Voluntary Exclusion - Lower Tier Covered Transactions,* without modification, in all lower tier
covered transactions and in all soliciations for lower lier covered transactions.

A eg:‘ﬁdpant in & covered fransaction may rely upon a certification of a prospective participant in a lower tier covered transaction that it is not
deparred, suspended, ineligible, or voluntanily exciuded from the covered Iransaction, unfess it knows that the cerlification & ertoneous. A pasticipant
mag decidgxme methfgn agd frequency by which it delermings the eligibility of its principals. Each parficipant may but is not required to check the List
of Parties Excluded from Procurement or Nonprocurement Programs.

Nothing contained in the foregoing shall be construed to require establishment of a system of records in order to render in good faith the certification

required by this clause. The knowledge and information of a participant is not required to excesd that which is normally possessed by a prodent
person in the ordinary course of business dealings.

Exocept for transactions authorized under paragraph § of these instructions, if 2 participant in a covered transaction knowingly enters into a lower tier

covered transaction with a person who is suspended, debarred, ineligible, or voluntary excluded from participafion in this transaction, in addition to
other remedies aveilable to the Federal Govemment, the DOL may pursue aveifable remedies, including suspension andfor debarment.
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EXHIBIT I: Miscellaneous information

Outside United States: If any products and/or services offered under this RFP are being manufactured or
performed at sites outside the United States, the vendor MUST disclose such fact and provide details in the space
below or on an attached page.

Are any of the vendor's proposed products and/or services being Yes N
manufactured or performed at sites outside the United States? B © X

If YES, do the proposed products/services satisfy the conditions
described in section 4, subparagraphs 1, 2, 3, and 4 of Executive
Order 04-09? (see the following web link: Yes No
http://s1.s0s.mo.gov/CMSImages/Library/Reference/Orders/2004/e0
04_009.pdf)

If YES, mark the appropriate exemption below, and provide the requested details:
1. Unique good or service.

s EXPLAIN:

2. Foreign firm hired to market Missouri services/products to a foreign country.
&  Identify foreign country:

3. Economic cost factor exists
s EXPLAIN:

4, Vendor/subcontractor maintains significant business presence in the United States and anly performs
trivial portion of contract work outside US.

s  Identify maximum percentage of the overall value of the contract, for any contract period, attributed to the
value of the products and/or services being manufactured or performed at sites outside the United States:
%

e  Specify what contract work would be performed outside the United States:

Employee/Conflict of interest:

Vendors who are elected or appointed officials or employees of the State of Missouri or any political
subdivision thereof, serving in an executive or administrative capacity, must comply with sections
105.450 to 105.458, RSMo, regarding conflict of intercst. If the vendor or any owner of the vendor’s
organization is currently an elected or appointed official or an employee of the State of Missouri or any
_political subdivision thereof, please provide the following information:

Name and title of elected or appointed official or

employee of the State of Missouri or any political None
subdivision thereof:

If employee of the State of Missouri or political

subdivision thereof, provide name of state agency or None

political subdivision where employed;

Percentage of ownership interest in vendor’s
organization held by elected or appointed official or %
employee of the State of Missouri or political _—
subdivision thereof:
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Registration of Business Name (if applicable) with the Missouri Secretary of State: The vendor should
indicate the vendor’s charter number and company name with the Missouri Secretary of State. Additionally, the
vendor should provide proof of the vendor’s good standing status with the Missouri Secretary of State, If the
vendor is exempt from registering with the Missouri Secretary of State pursuant to section 351.572, RSMo.,
identify the specific section of 351.572 RSMo., which supports the exermption.

0082902

Charter Number (if applicable)

Surdex Corporation

Company Name

section of 351.572 to support the exemption:

If exempt from registering with the Missouri Secretary of State pursuant to section 351.572 RSMo., ldentlfy the

Proposed Subcontractors - The vendor shouid identify any subcontractor(s) proposed to provide any of the

services required herein.

Proposed Subcontractor
Name and Address

Service Proposed to be Provided by the Proposed
Subcontractor

David Mason & Associates

St. Louis, MO 63021

800 South Vandeventer Field survey
St. Louis, MO 63110

EFK Moen

13523 Barrett Parkway, Suite 250 Field survey

Merrick & Associates
Greenwood Village

5970 Greenwood Plaza Bivd.
Greenwoaod Village, CO 80111

Fixed-wing and helicopter LiDAR acquisition and
processing, mobile LiDAR acquisition and
processing

Harris Corporation

Harris Corporate Headquarters
1025 W. NASA Boulevard
Meibourne, FL 32919

Geiger LiDAR acquisition and processing

ESP & Assoclates

ESP & Associates
3475 Lakemont Blvd.
Fort Mill, SC 29708

Mobile LiDAR acquisition and processing

State of Missourl
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STATE OF MISSOURI

OFFICE OF ADMINISTRATION

DIVISION OF PURCHASING (PURCHASING)
REQUEST FOR BEST AND FINAL OFFER (BAFO)
FOR REQUEST FOR PROPOSAL (RFP)

BAFO REQUEST NO.: 001 REQ NO.: NR 300 31957000001
SOLICITATION/OPPORTUNITY (OPP) NO.: RFPS30034901700285 BUYER: Jacqueline Satterlee

TITLE: Photogrammetric Mapping Products and Services PHONE NO.: (573) 751-4925

ISSUE DATE: 05/24/17 E-MAIL: jacqueline.satterlee@oa.mo.gov

BAFO RESPONSE SHOULD BE RETURNED BY: 05/31/17 AT 5:00 PM CENTRAL TIME

MAILING INSTRUCTYONS:  Print or type RFP Number and Return Due Date on the lower left hand corner of the
envelope or g{ackage. Sealed BAFOs should be in Division of Purchasing office (301 W
1,

High Street, Room 630) by the retumn date and time.
(U.S. Mail) (Courier Service)
RETURN BAFO RESPONSE TO: PURCHASING or PURCHASING
PO BOX 809 301 WEST HIGH STREET, RM 630
JEFFERSON CITY MO 65102-0809 JEFFERSON CITY MO 65101-1517

CONTRACT PERIOD: Effective Date of Contract through One (1) Year
DELIVER SUPPLIES/SERVICES FOB (Free On Board) DESTINATION TO THE FOLLOWING ADDRESS:

State of Missouri
Various Agency Locations

The vendor hereby declares understanding, agreement and certification of compliance to provide the items and/or services, at the prices
quoted, in accordance with all terms and conditions, requirements, and specifications of the original RFP as modified by any previously
issued RFP addendums and by this and any previously issued BAFO requests. The vendor agrees that the language of the original RFP as
modified by any previously issued RFP addendums and by this and any previously issued BAFO requests shall govern in the event of a
conflict with hisfher proposal. The vendor further agrees that upon receipt of an anthorized purchase order from the Division of Purchasing
or when a Notice of Award is signed and issued by an authorized official of the State of Missouri, a binding contract shall exist between the
vendor and the State of Missourt.

SIGNATURE REQUIRED
Ru—— —
VENDOR NAME MissouriBUYS SYSTEM ID (SEE VENDOR PROFILE - MAIN INFORMATION SCREEN)
MAILING ADDRESS
CITY, STATE, ZIP CODE
CONTACT PERSON TMAIL ADDRESS
PHONE NUMBER FAX NUMBER
I —
VENDOR TAX FILING TYPE WITH IRS (CHECK ONE)
_ _Corporation ___Individual _ _ State/Local Govemment __ Partmership __ Sole Proprietor ___IRS Tax-Exempt
AUTBORIZED SIGNATURE DATE
PRINTED NAME TITLE
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BEST AND FINAL OFFER (BAFO) #001 to RFPS30034901700285

TITLE: Photogrammetric Mapping Products and Services
CONTRACT PERIOD: Effective Date of Contract through One (1) Year

The following exhibit in RFPS30034901700285 contains changes: Exhibit D



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

STATE OF MISSOURI

OFFICE OF ADMINISTRATION

DIVISION OF PURCHASING (PURCHASING)
REQUEST FOR PROPOSAL (RFP)

SOLICITATION/OPPORTUNITY (OPP) NO.: RFPS30034901700285 REQ NO.: NR 300 31957000001
TITLE: Photogrammetric Mapping Products and Services BUYER: Jacqueline Satterlee
ISSUE DATE: 02/22/17 PHONE NO.: (573) 751—4925
E-MAIL: jacqueline.satterlee@oa.mo.gov

RETURN PROPOSAL NO LATER THAN: 03/15/17 AT 2:00 PM CENTRAL TIME (END DATE)

VENDORS ARE ENCOURAGED TO RESPOND ELECTRONICALLY THROUGH
HITPS:/MISSOURIBUYS.MO.GOV BUT MAY RESPOND BY HARD COPY (See Mailing Instructions Below)

MAILING INSTRUCTIONS:  Print or type SolicitationfOPP Number and End Date on the lower left hand comer of
the envelope or package. Delivered secaled proposals must be in the Purchasing office
(301 W High Street, Room 630) by the return date and time.

(U.S. Mai}) (Courier Scrvice)
RETURN PROPQOSAL TO: PURCHASING or PURCHASING
PO BOX 809 301 WEST HIGH STREET, RM 630

JEFFERSON CITY MO 65102-0809 JEFFERSON CITY MO 65101-1517
CONTRACT PERIOD: Effective Date of Contract through One (1) Year
DELIVER SUPPLIES/SERVICES FOB (Free On Board) DESTINATION TO THE FOLLOWING ADDRESS:

State of Missouri
Various Agency Locations

The vendor hereby declares understanding, agreement and certification of compliance to provide the items and/or services, at the prices
quoted, in accordance with all requitements and specifications contained herein and the Terms and Conditions Request for Proposal
(Revised 10/19/15). The vendor further agrees that the langeage of this RFP shall govemn in the event of a conflict with his/her proposal.
The vendor further agrees that upon receipt of an authorized purchase order from the Division of Purchasing or when a Notice of Award is
signed and issued by an authorized official of the State of Missouri, a binding contract shall exist between the vendor and the State of
Missouri. The vendor shall understand and agree that in order for their proposal to be considered for evaluation, they must be registered in
MissouriBUYS. If not registered at time of proposel opening, the vendor must register in MissouriBUYS upon request by the state
immediately after proposal opening.

SIGNATURE REQUIRED
VENDOR NAME MiesoursBUYS SYSTEM ID (SEE, VENDOR PROFILE - MAIN INFORMATION SCREEN)
MAILING ADDRESS
CTTY, STATE, ZIP CODE
CONTACT PERSON EMAIL ADDRESS
PHONE NUMBER FAX NUMBER
VENDOR TAX FILING TYPE WITH IRS (CHECK ONE)
__ Corporation ____Individual ___ State/Loca! Government ___ Partnership ___ Sole Proprictor  __ IRS Tax-Exempt
AUTHORIZED SIGNATURE DATE
PRINTED NAME TITLE
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Instructions for Submitting a Solicitation
Response

The Division of Purchasing is now posting all of its bid solicitation documents on the new MissouriBUYS Bid
Board (https://www.missouribuys.mo.gov). MissouriBUYS is the State of Missouri’s web-based statewide
eProcurement system which is powered by WebProcure, through our partner, Perfect Commerce,

For all bid solicitations, vendors now have the option of submitting their solicitation response either as an
clectronic response or as a hard copy response. As a means to save vendors the expense of submitting a hard copy
response and to provide vendors both the ease and the timeliness of responding from a computer, vendors are
encouraged to submit an electronic response. Both methods of submission are explained briefly below and in
more detail in the step-by-step instructions provided at
https://missouribuys.mo.gov/pdfsthow_to respond to_a_solicitation.pdf. (This document is also on the Bid Board
referenced above.)

Notice: The vendor is solely respousible for ensuring timely submission of their solicitation response, whether
submitting an online response or a hard copy response. Failure to allow adequate time prior to the solicitation end
date to complete and submit a response to a solicitation, particularly in the event technical support assistance is
required, places the vendor and their response at risk of not being accepted on time.

* ELECTRONIC RESPONSES: To respond electronically to a solicitation, the vendor must first register
with MissouriBUYS by going to the MissouriBUYS Home Page (https://missouribuys.mo.gov), clicking
the “Register” button at the top of the page, and completing the Yendor Registration. Once registered the
vendor should log back into MissouriBUYS and edit their profile by selecting the organizational
contact(s) that should receive an automated confirmation of the vendor’s electronic bid responses
successfully submitted to the state.

To respond electronically to a solicitation, the vendor must login to MissouriBUYS, locate the desired
solicitation on the Bid Board, and, at a minimum, the vendor must read and accept the Original
Solicitation Documents and complete pricing and any other identified requirements. In addition, the
vendor should download and save all of the Original Solicitation Documents on their computer so that
they can prepare their response to these documents. Vendors should upload their completed response to
these downloaded documents (including exhibits, forms, and other information concerning the
solicitation) as an attachment to the electronic solicitation response. Step-by-step instructions for how a
registered vendor responds to a solicitation electronically are available on the MissouriBUYS system
at: https://missouribuys.mo.gov/pdfsthow_to_respond_to_a_solicitation.pdf.

o Vendors are encouraged to submit their entire proposal electronically; however in lieu of
attaching exhibits, forms, pricing, etc. to the electronic solicitation response, a vendor may submit
the exhibits, forms, pricing, etc. through mail or courier service. However, any such submission
must be received prior to the solicitation’s specified end date and time. Be sure to include the
solicitation/opportunity (OPP) number, company name, and a contact name on any hard copy
solicitation response documents submitted through mail or courier service.

o Inthe event a registered vendor electronically submits a solicitation response and also mails hard
copy documents that are not identical, the vendor should explain which response is valid for the
state's consideration. In the absence of such explanation, the state reserves the right to evaluate
and award the response which serves its best interest.

Addendum Document: If an addendum document is subsequently issued, please follow these steps to
accept the addendum document(s).
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1. If you have not accepted the original solicitation document go to the Overview page, find the
section titled, Original Solicitation Documents, review the solicitation document(s) then click
on the box under Select, and then click on the Accept button.

2. To accept the addendum document, on the Overview page find the section titled Addendum
Document, review the addendum document(s) then click on the box under Select, and then click
on the Accept button.

Note: If you submitted an electronic response prior to the addendum date and time, you should review
your solicitation response to ensure that it is still valid by taking into consideration the revisions
addressed in the addendum document. If a revision is needed to your solicitation response and/or to
indicate your acceptance of the addendum document, you will need to retract your response and re-submit
your response by following these steps:

Log into MissouriBUYS.

Select the Solicitations tab.

Select View Current Solicitations.

Select My List.

Select the correct Opportunity Number (Opportunity No); the Overview page will display.
Click on Review Response from the navigation bar.

Click on Retract if your response needs to be revised.

A message will come up asking, “Are you sure you want to retract the Bid”. Click on Continue
to confirm.

Click on Respond and revise as applicable.

0. Click on Review Response from the navigation bar and then click on Submit to submit your
response.

PN RN =

—\Q)

o HARD COPY RESPONSES: Be sure to include the solicitation/opportunity (OPP) number, company
name, and a contact name on any hard copy solicitation response documents.

End of Instructions for Submitting Solicitation Response
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1. INTRODUCTION AND GENERAL INFORMATION

1.1 Introduction:

1.1.1  Organization - This document, referred to as a Request for Proposal (RFP), is divided into the following
parts: .

1) Introduction and General Information

2) Contractual Requirements

3) Proposal Submission Information

4) Pricing Page(s)

5) Exhibits A -1

6) Attachment1 -4

7) Terms and Conditions

8) Attachments 5, 6, and 7 - The vendor is advised that attachments exists to this document
which provide additional information and instruction. The attachments are a separate link
that must be downloaded from the MissouriBUYS Statewide eProcurement System at:
https://missouribuys.mo.gov/bidboard.html. It shall be the sole responsibility of the vendor
to obtain the attachments. The vendor shall not be relieved of any responsibility for
performance under the contract due to the failure of the vendor to obtain copies of the
attachments. '

1.2 Background Information:

1.2.1 Member organizations of the Missouri Geographic Information Systems Advisory Committee
(MGISAC), including agencies of the State of Missouri and the U.S. Geological Survey (USGS), have
been contributors to previous statewide 2-foot imagery projects.

1.2.2 The State of Missouri has 10-meter Digital Elevation Mode! (DEM) coverage available for use by the
contractor(s) as well as LIDAR-based elevation for select counties and areas.

1.2.3  Various state and local governmental agencies have expressed interest in the potential purchase of higher
resolution imagery, including three-inch, six-inch, and one-foot pixel resolution imagery LiDAR, Digital
Terrain Model, Digital Elevation, Contours Lines, and Planimetric Mapping.

1.2.4 Definitions and acronyms pertaining to the requirements of the RFP are included in Attachment 1.

1.2.5 The current contracts for aerial photography and mapping services are expiring. The contract numbers

are C213036001 through C213036004.

a. Viewing the Contracts - Copies of the contracts can be viewed and printed from the Division of
Purchasing’s Awarded Bid & Contract Document Search System located on the internet at:
http://oa.mo.gov/purchasing . In addition, all proposal and evaluation documentation leading to the
award of the contracts may also be viewed and printed from the Division of Purchasing’s Awarded
Bid & Contract Document Search System. Please reference the Bid number B2Z13036 or the
contract number(s) shown above when searching for these documents.

b. State Expenditures — The Missouri Accountability Portal (MAP) located on the internet at:
http://mapyourtaxes.mo.gov/MAP/Expenditures/ provides financial data related to the purchase of
the services under the contract. Be sure to read the information provided in the links to “Site
Information” and “Disclaimer”. Then search by the contract number shown above when searching
for the financial information.
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12.6  Although an attempt has been made to provide accurate and up-to-date information, the State of Missouri
does not warrant or represent that the background information provided herein reflects all relationships or
existing conditions related to this Request for Proposal.
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2. CONTRACTUAL REQUIREMENTS

2.1 General Requirements:

2.1.1 The contractor shall provide photogrammetric mapping products and services for various state agencies
throughout the State of Missouri (hereinafter referred to as the state agency).

a. For purposes of the contract, a state agency shall be defined as a division, section, bureau, office,
program, board, regional/district office, etc., that exists within a department of Missouri State
Government. For the purposes of this document, this shall also include the University of Missouri
system and the Judicial and Legislative branches of the State of Missouri.

b. State agencies anticipéted to utilize the contracts include but are not necessarily limited to:

1) Missouri Department of Conservation (MDC);

2) Missouri Department of Natural Resources (DNR);

3) Missouri Department of Transportation (MoDOT);

4) Missouri State Emergency Management Agency (SEMA); and
5) Missouri Department of Public Safety (DPS).

2.1.2 The contractor must provide an American Society of Photogrammetry and Remote Sensing (ASPRS)
certified Photogrammetrist as the contractor’s Project Manager.

2.1.3 The coutractor shall provide one or more of the following photogrammetric mapping products and
services as requested by the state agency. However, the State of Missouri does not guarantee that the
following list is inclusive of all the photogrammetric mapping products and services that may be required
by the state agency. The State of Missouri reserves the right to request related photogrammetric mapping
products and services.

a. Acquisition of Digital Orthoimagery;

b. Acquisition of LIDAR Elevation Data;

c. Creation of Digital Terrain Model from LiDAR,;

d. Creation of Digital Elevation Model from LiDAR;

e, Creation of Contours Lines; and

f. Planimetric Mapping.

2.14 The contractor shall understand and agree that the photogrammetric mapping products and services

required herein will not require prevailing wage determinations or utilization of professional land
surveyors as defined in section 327.272, RSMo.

a. The contractor shall not perform any services requiring payment of prevailing wage pursuant to
section 290.250, RSMo. At any time during the effective period of the contract, if any requested or
required services would involve prevailing wage, the contractor shall not perform the service and
shall notify the state agency in writing of the reason. In such event, the State of Missouri shall obtain
the needed services through alternative means in accordance with state law and regulations.

b. The contractor shall not perform any services requiring utilization of a professional land surveyor, as
defined in section 327.272, RSMo, as the ground control surveyors performing work under the
contract shall not be required to establish land boundary lines which would affect real property rights.
At any time during the effective period of the contract, if any requested or required services would
require utilization of a professional land surveyor, the contractor shall not perform the service and
shall notify the state agency in writing of the reason. In such event, the State of Missouri shall obtain
the needed services through alternative means in accordance with state law and regulations.
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2.15

2.1.6

2.17

2.1.10

2111

The contractor shall not provide raw or processed imagery or metadata obtained or created in
performance of work related to this contract to any facility or individual located outside the United States.

The contractor shall not utilize individuals or facilities located outside the United States to perform
services related to the contract.

The contractor shall provide all photogrammetric mapping products on mutually agreed upon media such
as a portable hard drive. Interim, verification imagery may be verified by on-line verification tools.
Partial deliveries may be made on DVD as appropriate. The state agencies may supply their own hard
drives for all photogrammetric mapping products.

The contractor shail provide the services on an as needed, if needed basis. The State of Missouri does not
guarantee any usage of the contract whatsoever. The contractor shall agree and understand that the
contract shall be construed as a preferred use contract but shall not be construed as an exclusive
arrangement. Preferred use means that any state agency needing the services should use the established
contract unless it is determined to be in the best interest of the State of Missouri for a state agency at its
own discretion, to obtain alternate services elsewhere.

All photogrammetric mapping products shall be in UTM, NAD83, ZONE 15 projection.

Cooperative Procurement Program - The contractor shall participate in the State of Missouri’s
Cooperative Procurement Program. The contractor shall provide photogrammetric mapping services and
products as described herein under the terms and conditions, requirements, and specifications of the
contract, including prices, to other government entities in accordance with the Technical Services Act
(section 67.360, RSMo, which is available on the internet at:
http://www.moga.mo.gov/mostatutes/stathtml/06700003601.htm1?&me=67.360.) The contractor shall
further understand and agree that participation by other governmental entities is discretionary on the part
of that governmental entity and the State of Missouri bears no financial responsibility for any payments
due the contractor by such governmental entities.

a. Such governmental entitics may include but are not limited to; counties, municipalities, school
districts, fire departments, first aid squads, colleges, and universities. A list of entities eligible to
purchase via the cooperative procurement program is available by clicking on the “Cooperative
Procurement Members Listing™ file located at the following link:

http://oa.mo.gov/purchasing/cooperative-procurement-services.

b. The contractor shall agree and understand that it is possible that various governmental entities may
partner to share costs of obtaining the photogrammetric mapping products and services available.

c. All photogrammetric mapping products acquired via the contract, that are jointly finded by the state
and an authorized cooperative procurement entity(ies), including but not limited to:1 digital
orthoimagery, digital elevation models, digital terrain models, metadata, etc. shall be the joint
property of the State of Missouri and the cooperative procurement entity(ies) providing funds,
without restrictions. All such photogrammetric mapping products shall be deemed to be in the public
domain.

d. All photogrammetric mapping products acquired via the contract, that are acquired without the use of
state agency funds, including but not limited to: digital orthoimagery, digital elevation models,
digital terrain models, metadata, etc. shall be the sole property of the public entity acquiring the
product. Such photogrammetric mapping products shall not be considered to be in the public
domain.

The contractor shall perform all services in accordance with the provisions and requirements stated herein
and to the sole satisfaction of the state agency.



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

RFPS30034901700285 Page 8
2.2 Work Plan Requirements:
2.2.1 When the state agency has a need for photogrammetric mapping products and services (hereinafter

222

223

referred to as “project,” in this section), the state agency shall seek a work plan from all contractors as a
means to (1) competitively bid a specific project, (2) to identify the specific tasks to be performed, and (3)
to establish the total price to be paid to the awarded contractor upon completion of the specified tasks.
The work plan process shall occur in a controlled sequence of proposals and approvals by the state
agency’s designated Project Manager as outlined below.

a. State agencies may decide to break up projects into multiple work plans. In that event, subsequent
work plans may be issued to the contractor that was awarded the initial work plan without requesting
competitive work plans provided (1) the state agency clearly indicates their intent to do so in the
initial work plan request and (2) the scope of the entire project is considered in the evaluation of the
initial work plan.

b. At the time the state agency needs to purchase a project, current pricing and availability to perform
the work will be requested of all contractors, and the state agency will award the purchase to the
“lowest and best” contractor at the time, in accordance with the requirements stated herein.

Work Plan Request- The state agency’s designated Project Manager will present a written request for
each work plan to all contractors for the project required, in a standard format. The state agency’s request
must explain the scope of the project and the tasks the state agency desires to be performed, including
applicable business and technical specifications. In addition, the state agency will specify the evaluation
criteria that will be utilized to determine the work plan award. If the contractor cannot provide services
according to the state agency’s needs or if the contractor does not provide the type of services required by
the state agency, the contractor must immediately notify the state agency. The contractor shall make
gvery effort to meet the needs of the state agency. The state agency shall document each instance of the
contractor’s inability to provide the required services. If the contractor continually or consistently is
unable to provide the required services, the Division of Purchasing may elect to cancel the contract.

At a minimum, the state agency’s work plan request should include the following information:

a. Introduction/Overview: Brief description of the project. Information provided to acquaint the
contractor with the planned acquisition. In addition, the following information shall be provided:
1) state agency name/address
2) state agency designated Project Manager name, email, and phone number
3) brieftitle of specific work plan project
4) Work plan issue date
5) Work plan response due date

b. Background: A description of how the project came to be, a description of why the project is being
pursued and how it relates to other projects, summarization of any statutory authority or regulations
affecting the overall requirement; and identification of any background materials attached to the
work plan.

c. Objectives: Specific objectives that the project will achieve. This section should provide a concise
overview of the project effort goals and objectives, and how the results or end products will be used.

d. Requirements/Tasks: Listing of specifications/performance requirements, standards, locations, tasks,
deliverables, schedule, and assumptions. This section defines the tasks that the contractor must
complete for the project. This section should provide a detailed itemization and description of all of
the project tasks which shall be completed by the contractor (i.e. project work), including
requirements for and specified frequency of any required status reports. The specified project tasks
must be clearly stated and must be quantifiable.
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Deliverables: This section should clearly state what the contractor must deliver. If different tasks
have different delivery requirements, they must be clearly identified along with times within which
the contractor must deliver. A description of the acceptance criteria as well as what documentation
the contractor will obtain from the state agency to verify the state agency’s receipt and approval of
the deliverable work product.

Government Furnished Property: This section will identify any government-furnished property
provided to the contractor such as Digital Elevation Model (DEM), specific data/information, etc.

Work Plan Response ~ By the date specified by the state agency in the work plan request, the contractor
must respond with a work plan response which provides a statement of firm, fixed cost for the project and
technical/service solution to fulfill the work plan request. At a minimum, the contractor’s work plan
response should include the following:

a.

d.

Project Overview: Statement of the contractor’s understanding of the photogrammetric mapping
project and the technical needs of the project.

Resources: A description of the contractor’s resources that shall be provided to fulfill the work plan
project to include but not limited to: personnel resources to be provided, facility/supply resources,
aircraft and other equipment availability, etc. A description of the minimum qualifications for an
individual including description outlining the skills, experience, and knowledge/education of the
contractor’s staff being offered for the work plan project.

Approach/Methodology: A description of how the contractor shall specifically go about completion
of the work for the project. This description should include:

1) Project Management Plan, project tracking and reporting the progress of the project, etc.

2) TFunctional definition of requirements that outlines how the services and/or products shall be
provided by the contractor, This description should. describe how the
requirements/specifications will be fulfilled by the proposed service offerings and to what
degree the requirements are met and/or exceeded. This description should also include by
whom, when, with what, why, where, etc., the requirements shall be satisfied by the
contractor’s proposed solution for the project.

3) Cbhange Controi Plan,

4) Issue Tracking Plan,

5) Assumptions, and

6) Quality Assurance (QA) Plan: A description should be included of the contractor’s QA process
to be utilized for the project tasks, schedule, deliverables, and testing in order to ensure that
work related to the production of acceptable deliverables is on track and expectations are met or
exceeded. The QA process shall be expected to be proactive to ensure not only that the
schedule is met, but also that product and service quality is maintained.

Cost Response: Firm, fixed price(s) to fulfill the project defined in the work plan. All expenses,
including travel-related expenses, must be included within the firm, fixed price(s). No separate or
additional reimbursement shall be made for travel related expenses.

1) The firm, fixed price stated in the awarded work plan shall not be increased unless the state
agency requests a corresponding increase in the scope of work under the work plan. - In no
event shall the contractor charge more than the total firm, fixed price for all deliverables as
approved in the work plan by the state agency, unless the state agency later amends the work
plan to increase the scope of work. Federally funded projects may require added levels of work
plan cost response detail such as delineation of hourly rates and the number of hours used to
derive the firm, fixed work plan project cost(s).
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2) Work plan pricing shall be based on specific deliverable components of the project and shall
not be based on monthly billing. If the contractor fails to deliver all the products/services
specified in the work plan for a given deliverable, the payment for the deliverable shall be
withheld until the deliverable has been provided to and accepted by the agency. Payment shall
not be made in advance for any deliverable; all payments shall be made in arrears (i.e., upon
delivery and acceptance of a deliverable).

2.2.5 Evaluation Of Work Plan Responses - Each competitive work plan shall be evaluated based on a 200
evaluation point scale with the cost analysis representing fifty percent (50%) of the evaluation points.
The state agency shall document in writing their evaluation justification regarding their award
determination. The state agency will choose the “lowest and best” among the contractors at the time each
photogrammetric mapping product or service is needed.

a.

The state agency shall have the right to reject a work plan proposal for a product/service due to, but
not limited to, noncompliance with the following: proposed method, availability, delivery time, etc.
If the unit of measure specified by the state agency is different than the manner in which the
contractor offers the product/service, the contractor must clearly identify the proposed unit of
measure in the contractor’s cost quote. A unit price conversion will be done, by the state agency at
the time of quotation, to fairly evaluate proposed prices.

Evaluation of Cost - The following evaluation point formula shall apply to determine cost evaluation
points for each specific purchase:

Lowest Responsive Contractor’s Price 100 Maximum Cost Awarded Cost
Compared Contractor’s Price Evaluation Points Evaluation Points

Evaluation of Subjective (“best” score) - For each work plan response received, the state agency
shall conduct a subjective analysis in conducting a comparative assessment of the work plan
responses and shall subjectively assign a point value of up to 100 points for the subjective portion of
the evaluation. The state agency shall document in writing their evaluation justification regarding
their assignment of points.

2.2.6 Approval and Award of Work Plan

2.2.7

228

a.

For each work plan response, the state agency shall total (1) the cost points derived from the cost
analysis and (2) the subjective evaluation score (“best” score) awarded during the work plan
response evaluation process. The contractor with the highest total points shall be awarded the
specific project.

The awarded contractor and the state agency’s designated Project Manager must indicate mutual
acceptance of the project by signing and dating the work plan response document. The state
agency’s designated Project Manager (1) must retain one signed copy; and(2) must send one copy of
the signed and awarded work plan to the contractor awardee. The state agency will inform all
responding contractors as to who received the award.

Implementation/Execution of Work Plan - After receipt of state agency written acceptance of a work plan
for the project, the contractor shall perform the services required in accordance with the approved work
plan accepted by the state agency. Unless otherwise specified in the work plan, the contractor shall
furnish all material, labor, facilities, equipment, and supplies necessary to perform the services.

Modifications to Work Plan - After implementation/execution of a work plan, modifications to the
approved work plan shall be permitted due to changing economic conditions, changes to state and federal
laws or regulations, or for other reasons pursuant to the following conditions:
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a. State Agency Requested Changes — If the state agency determines that modifications to the approved
work plan are necessary or desired, the state agency will document the requested changes to the
contractor with any new instructions for the project. Based on the written instructions provided by
the state agency, the contractor must revise the work plan according to the requirements for the work
plan specified herein, including any resulting changes in the timeline, amount to be paid to the
confractor, efc.

b. Contractor Requested Changes - If, after implementation of services, the contractor determines that
modifications to the approved work plan are necessary, the contractor must submit a written request
to the state agency for changes. The written request must include the reason for the modification and
must detail the contractor’s proposed changes to the approved work plan, including any resulting
changes in the timeline, amount to be paid to the contractor, etc. The contractor shall agree and
understand that the state agency will review the written request of the contractor and the contractor
shall be notified in writing by the project manager of approval or disapproval of the request.

c. The contractor shall agree and understand that the state agency shall have the final approval of all
individual components of the approved work plan revised as specified herein and reserves the right
to require modifications (including changes in the price, completion date, etc), deletions, and or
additional elaboration to the approved work plan. The contractor shall agree and understand that the
decision by the state agency shall be fina! and without recourse.

d. The contractor shall not proceed with implementation of services related to the modifications until
final written approval of the state agency is obtained.

Termination of Work Plan - The state agency shall have the right to terminate any project at any time at
the sole discretion of the state agency, without penalty or recourse, by giving written notice to the
contractor at least five working days prior to the effective date of such termination. However, the state
agency will make every attempt to provide the contractor with more than five working days notice. In the
event of termination pursuant to this paragraph, all documents, data, reports, and accomplishments
prepared, furnished or completed by the contractor pursuant to the terms of the contract shall, at the
option of the State of Missouri, become the property of the State of Missouri. The contractor shall be
entitled to receive just and equitable compensation for work completed in accordance with the work plan
prior to the effective date of the termination.

Acquisition of Digital Orthoimagery Requirements: If the state agency’s work plan request is for
digital orthoimagery, the contractor shall compiy with the following when providing digital orthoimagery
services:

Upon request of the state agency, the contractor shall provide complete, true color, CIR, or 4-band near
infrared, leaf-off digital orthoimagery services and metadata for one, some, or ali of the Missouri counties
listed in Attachment 2.

a. The leaf-off flying season for Missouri shall be considered as the period February 15th through April
15th. All Jeaf-off imagery must be acquired during this period unless otherwise approved, in writing
by the ordering state agency, by the Director of the Office of Geospatial Information (OGI) or his/her
designee.

b. All imagery shall be two (2) foot pixel resolution meeting the ASPRS Accuracy Standards at 17 =
400’ scale, unless a higher resolution is specified by the state agency.

¢. The contractor must deliver full tiles for all imagery of areas on and within the State of Missouri’s
borders.

1) The contractor should provide full tiles for all imagery that includes the State of Missouri’s
borders. However, at the sole discretion of the state agency, tiles with partial image coverage
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24.1

242

may be allowed for specific projects that include areas along the State of Missouri’s borders. In
the event the state agency allows tiles with partial image coverage, the tiles must include a
minimum 600 meter buffer outside the State of Missouri’s borders.

d. The contractor’s survey control shall be considered part of the deliverable product. Al survey
control performed by the contractor must be done by a surveyor registered in the state of Missouri.
The contractor shall be responsible for providing surveyors when needed to meet the requirements of
a project.

e. All metadata records, including those from any buy-ups, shall become part of the State
Clearinghouse hosted by the Missouri Spatial Data Information Service (MSDIS).

f. The contractor must provide the actual dates that imagery was collected. This information must be
incorporated in the metadata and may also be supplied in a separate shapefile, or geodatabase for
incorporation into mapping systems.

g. All imagery shall be delivered in a MrSid and GeoTIFF format. GeoTIFFs will include an infolag as
describe in Attachment 3.

The contractor should use a digital sensor camera to acquire the imagery; however, the contractor may
utilize an analog (film) camera for smaller areas of higher resolution based on the contractor’s best
judgment and subject to the state agency’s approval. The contractor shall not mix digital and analog
cameras at the same resolution (e.g. 2-foot).

a. If digital sensors are utilized by the contractor, the digital sensors should be of the same type and
model to ensure homogeneous coverage throughout the entire project.

b. The contractor shall collect elevation data, at no charge to the State of Missouri, where required to
prepare digital imagery that meet the requirements contained in this document. The State of Missouri
has 10 meter Digital Elevation Model (DEM) coverage that can be provided for use by the contactor,
In addition, LiDAR data for select areas is available through MSDIS to supplement the elevation
base,

¢. The contractor shall ensure all bridges and highway overpasses are in the correct position on each
tile delivered.

d. The contractor shall ensure all divided highways in the coverage area are properly controlied to
eliminate wavy linear features on the tile.

The contractor shall deliver imagery tiles meeting all mandatory requirements, specifications, and
guidelines of the Digital Orthoimagery, FGDC-STD-014.2-2008:
http://www.fedc.gov/standards/projects/FGDC-standards-projects/framework-data- :
standard/G]_FrameworkDataStandard_Part2_DigitalOrthoimagery.pdf

Acquisition of LiIDAR Elevation and Terrain Data Reguirements: If the state agency’s work plan
request is for LIDAR Acquisition, the contractor shall comply with the following when providing LiDAR
Acquisition services:

Unless specified otherwise in 8 state agency work plan, the contractor shall deliver LIDAR imagery
meeting all mandatory requirements, specifications, and guidelines of the National Geospatial Program

LiDAR Guidelines and Base Specification Version 1: https:/pubs.usgs.gov/tm/11b4/pdf/tm1]1-B4.pdf

The contractor shall collect- LiDAR data using a fully calibrated system capable of collecting multiple
echoes per pulse with a minimum of a first, last, and one intermediate return. The contractor’s system
must also be able to collect the intensity (LiDAR pulse signal strength) for each return signal.
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Quality Assurance —The contractor shall provide two (2} copies of an accuracy report. The coniractor
shall produce, for the state agency, an accuracy report in the form of a letter type report detailing all
aspects of the LIDAR flight, including a description of the fieldwork and detailed office data processing
procedures. The contractor’s description shall include location, navigation and control, operations, all
survey logs and data sheets used or acquired under the task order, any difficulties encountered, (including
discrepancies with maps, etc.), and how the discrepancies were resolved. The contractor’s accuracy
report shall include interpretation and analysis of the results of the survey, including data quality,
coverage of the area, and a summary of the findings. The accuracy report summary shall be included in
the transmittal letter documenting the electronic data delivered as a result of the survey.

Quality Control Plan — The contractor shali have a Quality Control Plan in place that the contractor’s
assigned individual of the contractor must implement. The contractor’s Quality Control Plan must have
parameters in place to assure that all services required by the project are performed and provided in a
manner that meets professional architectural and engineering quality standards. At a minimum,
competent, independent reviewers shall technically review all documents. Performance of the
independent technical review (ITR) should not be accomplished by the same element that produced the
product.

a. The contractor’s person assigned to carry out the Quality Control Plan must be present during the
times work is in progress and shall be responsible for assuring that all documents on the project have
been coordinated. This individual shall possess extensive, verifiable LIDAR and photogrammetric
experience. The contractor shall notify the state agency, in writing, of the name of the individual and
the name of an alternate person assigned to the position.

Metadata and Reports for LIDAR

a. The contractor must submit metadata compliant with the Federal Geographic Data Committee’s
(FGDC) Content Standard for Digital Geospatial Metadata in extensible markup language (.xml)
format. The contractor must create Metadata on a sub-project tile level for each product deliverable.

b. Metadata shall include as a minimum the following sections:

1) TIdentification Information

2) Data gquality information (this section of the Metadata may be updated aﬁer the quantitative
assessment) and must include all process steps.

3) Spatial Data Organization Information

4} Spatial Reference Information

5) Entity and Attribute Information

6) Metadata Reference Information

7) Date of acquisitions

8) System type and system collec’uou parameters (flying height, Scan FOV full angle, pulse rate,
scanner frequency, side-lap percentage, point density etc.)

9) Nominal point density

10) Calibration procedures

11) Base station control information

c. Metadata shall be supplemented with projects reports where the report conveys additional
information not suitable for metadata. If surveying to establish new stations was performed, a survey
report that includes the following information must be provided by the contractor:

1) Collection Report (detailing mission planning and flight logs)
2) Survey Report (detailing the collectlon of control and reference points used for calibration and
QA/QC).

3) Processing Report (detailing calibration, clasmﬁcatton and product generation procedures)



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

RFPS300349017060285 Page 14

2.5

251

2.6

2.6.1

26.2

2.7

271

272

273

2.74

2.7.5

4) QA/QC Reports detailing the analysis, accuracy assessment, and validation of:
® The point data (absolute, within swath, and between swath)
° The bare-earth surface (absolute)
. Other optional deliverables as appropriate
® Control and Calibration points: All control and reference points used to calibrate, control,
process, and validate the LIDAR point data or any derivative products are to be delivered.
. Geo-referenced, digital spatial representation of the extents of each delivered dataset.
Polygon shapefile is preferred.
] Deliverables metadata (FGDC compliant, XML format metadata).
5) One file for each: county, lift, and tiled deliverable product group (classified point data, bare-
carth DEMs)

d. The contractor shall understand and agree that Metadata files for individual original tiles are not
required.

Creation of Digital Elevation Models (DEM) and Digital Terrain Models (DTM) from the LiDAR
Requirements: If the state agency’s work plan request is for DEM/DTM, the contractor shall comply
with the following when providing DEM services:

Unless specified otherwise in the state agency’s work plan, the contractor shall deliver DEM/DTM
meeting all mandatory requirements, specifications, and guidelines of the National Geospatial Program
LiDAR Guidelines and Base Specification Version 1: https:/pubs.usgs.gov/tm/1 1b4/pdf/tm11-B4.pdf .

Creation of Contour Line Requirements: If the state agency’s work plan request is for contour creation,
the contractor shall comply with the following when providing contour creation services:

The contractor shall develop contours that are certified to meet or exceed ASPRS Accuracy Standards at
the state agency’s requested scale. Contours must be delivered in the format approved by the state
agency.

Unless specified otherwise in the state agency’s work plan, the contractor shall deliver contours derived
from DEM/DTM meeting all mandatory requirements, specifications, and guidelines of the National
Geospatial  Program  LiDAR  Guidelines and  Base  Specification  Version 1t
https://pubs.usgs.gov/tm/1 |b4/pdf/tm11-B4.pdf

Planimetric Mapping Requirements: If the state agency’s work plan request is for planimetric mapping,
the contractor shall comply with the following when providing planimetric mapping services:

The contractor’s planimetric mapping task shall compile hydrographic and impervious features, using
analytical stereo photogrammetric methods that meet ASPRS Class 1 accuracy standards at the state
agency’s requested scale.

The contractor shall compile any-and-or-all planimetric layers listed in Attachment 4 below as specified
by the state agency.

The contractor shall compile features as coincident lines if more than one (1) line feature is coincident
with another line feature.

The contractor’s point, line, and polygon features shall be constructed as topologically correct geometries
in ESRI geodatabase, DGN, DWG, or other format that will allow the state agency to easily integrate the
layers with existing GIS layers.

The contractor must deliver all feature layers listed in Attachment 4 as separate layers. A tiling system
approved by the state agency may be used by the contractor to facilitate the pilot area map and to check
plot production. :
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2.8
2.8.1

2.8.2

283

2.84

2.9

29.1

292

a. The state agency reserves the right to request alternative deliverable options for the purpose of
reducing cost, including limited data collection to collection of changed features only, mapping a
reduced set of features, etc.

Buy-Up Requirements: If the state agency’s work plan request is for buy-up services, the contractor
shall comply with the following when providing buy-up services:

If requested by a state agency, the contractor shall deliver imagery that may be used for stereo coverage
of a specified project area.

Buy-ups shall be defined as improvements over the standard two (2)-ft leaf-off True Color /CIR that may
be purchased by a state agency.

a. The contractor’s one (1)-foot imagery shall meet the accuracy specifications for 1”=400" mapping
with a RMSE of 8.0 feet using ASPRS Accuracy Standard for Large Scale Maps, Class 1| Map
Accuracy.

b. The contractor’s file niuning for higher resolution buy-up areas shall be determined by the state
agency.

c. The contractor’s six (6) inch imagery shall meet accuracy specifications for 1”=100° mapping with a
RMSE of 2.0 feet using ASPRS Accuracy Standard for Large Scale Maps, Class 1 Map Accuracy.

d. The contractot’s three (3)-inch imagery shall meet accuracy specifications for 1”=25" mapping with
a RMSE of 0.5 feet using ASPRS Accuracy Standard for Large Scale Maps, Class 1 Map Accuracy.

Improved Elevation Data: If requested by a state agency, the contractor shall deliver any improved
elevation model information collected for the buy-up project area. Any such adjusted elevation models
delivered by the contractor shall be public domain. If specified in the state agency’s work plan, the
contractor shall provide an elevation model with the level of detail required for submission to the USGS
Nationa! Elevation Dataset. At the sole option of the state agency, the state agency shall be responsible
for submission of the elevation model to the USGS National Elevation Dataset as well as to the Missouri
Spatial Data Information Service. The contractor shall not be required to submit elevation models to the
USGS National Elevation Dataset and the Missouri Spatial Data Information Service.

The contractor shall provide prior notification to the Director of OGI when the contractor is requested to
provide buy-up services.

Reporting Requirements:

The contractor must submit the reports electronically, in an analysis-ready format specified by the state
agency, such as Microsoft Excel or Access. Reports in PDF or similar format shall be considered
unacceptable unless specifically requested by or approved by the state agency.

The contractor must maintain financial and accounting records and evidence pertaining to the contract in
accordance with generally accepted accounting principles and other procedures specified by the state
agency. ‘

a. The contractor shall make all such records, books, and other documents relevant to the contract
available to the state agency and its designees and the Missouri State Auditor in a format acceptable
to the state agency at all reasonable times during the term of the contract.

b. The contractor shall retain all such records according to the state agency’s retention period or the
completion of an independent audit, whichever is Jater. If any litigation, claim, negotiation, audit,
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investigation, or other actions involving the records has been started before the expiration of the
retention period, the contractor shall retain such records until completion of such action and
resolution of all issues that arise from it.

The contractor shall permit the state agency, governmental auditors, and authorized representatives
of the State of Missouri to audit or examine, copy, or investigate any of the contractor’s records,
procedures, books, documents, papers, and records recording receipts and disbursements of any of
the funds paid to the contractor. Failure to retain adequate documentation for any service billed may
result in recovery of payments for services not adequately documented. Any audit exception noted
by governmental auditors shall not be paid by the state agency and shall be the sole responsibility of
the contractor. However, the contractor may contest any such exception by any legal procedure the
contractor deems appropriate. The state agency will pay the contractor all amounts which the
contractor may ultimately be held entitled to receive as a result of any such legal action.

2.9.3 Missouri Statewide Contract Quarterly Administrative Fee:

a.

The contractor shall pay a one percent {1%) administrative fee to the State of Missouri which shall
apply to all payments received by the contractor for all products and services provided under the
contract. Payment of the one percent administrative fee shall be non-negotiable.

The contractor shall pay the administrative fee at the end of each calendar quarter (i.e. March 31,
June 30, September 30, December 31). The total administrative fee for a given quarter must equal
one percent (1%) of the total payments (minus returns and credits) received by the contractor during
the calendar quarter as reported on the contractor’s Missouri Statewide Contract Quarterly
Administrative Fee Report specified below. The administrative fee must be received by the Division
of Purchasing (Purchasing) no later than the 15™ calendar day of the month immediately following

_ the end of the calendar quarter, unless the 15™ is not a business day in which case the next business

day thereafter shall be considered the administrative fee deadline.
1) Payments shall be made using one of the following acceptable payment methods:

s Check: Personal check, company check, cashier’s check, or money order made payable
to the “Missouri Revolving Information Technology Trust Fund” and sent to the following
mailing address: Division of Purchasing, P.O. Box 809, Jefferson City, MO 65102 — 0809
OR Division of Purchasing, 301 West High Street, Room 630, Jefferson City, MO 65101-
1517. The contractor’s payment by check shall authorize the State of Missouri to process
the check electronically. The contractor understands and agrees that any returned check
from the contractor may be presented again electronically and may be subject to additional
actions and/or handling fees.

e  Electronic Payment: Instructions on how to submit payments electronically by
automated clearing house (ACH) will be provided upon request by contacting the Division
of Purchasing at (573) 751-2387.

All payments of the administrative fee shall include the contract number on any check or transmittal
document. However, only one contract number must be entered on a check or transmittal document.
If submitting an administrative fee payment for more than one contract, then a separate check or
electronic payment and associated transmittal document must be submitted by the contractor for each
contract.

2.9.4 Missouri Statewide Contract Quarterly Administrative Fee Report:

a.

The contractor shall submit a Missouri Statewide Contract Quarterly Administrative Fee Report to
the Division of Purchasing which shall identify the total payments (minus returns and credits)
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received by the contractor from state agencies, political subdivisions, universities, and governmental
entities in other states that were made pursuant to the contract.

b. The contractor shall prepare and submit the Missouri Statewide Contract Quarterly Administrative
Fee Report at the end of each calendar quarter (i.e. March 31, June 30, September 30, December 31)
for total payments (minus returns and credits) received by the contractor during the calendar quarter.
The Missouri Statewide Contract Quarterly Administrative Fee Report must be received by the
Division of Purchasing (Purchasing) no Jater than the 15® calendar day of the month following the
reporting quarter entered on the report, unless the 15" is not a business day in which case the next
business day thereafter shall be considered the reporting deadline. Even if there has been no usage
of the contract during the reporting quarter, the contractor must still submit a report and indicate no
payments were received by marking the appropriate box on the report form.

c. The Missouri Statewide Contract Quarterly Administrative Fee Report form may be downloaded
from the following Purchasing website: http://oa.mo.gov/purchasing/vendor-information. The
Missouri Statewide Contract Quarterly Administrative Fee Report is also included herein as
Attachment 6. The Missouri Statewide Contract Quartetly Administrative Fee Report must be
submitted using one of the following methods:

Mail: Division of Purchasing,
P.O. Box 809, Jefferson City MO 65102-0809

OR

Division of Purchasing,

301 West High Street, Room 630, Jefferson City, MO 65101-1517
Fax: (573) 526-9815

Email: ereportsi@oa.mo.gov

d. The contractor shall agree that the Division of Purchasing reserves the right to modify the requested
format and content of the Missouri Statewide Contract Quarterly Administrative Fee Report by
providing thirty (30) calendar days written notice to the contractor. The contractor shall also agree
the Division of Purchasing may unilaterally amend the contract, with thirty (30) calendar days notice
to the contractor to change the method of payment of the administrative fee, the timing for
submission of the Missouri Statewide Contract Quarterly Administrative Fee Report, and/or timing
for payment of the administrative fee. The contractor shall understand and agree that if such an
amendment is issued by the Division of Purchasing, the contractor shall comply with all contractual
terms, as amended. -

2.9.5 Missouri Statewide Contract Quarterly Usage Report:

a. The contractor shall submit a Missouri Statewide Contract Quarterly Usage Report to the Division of
Purchasing (Purchasing) and the Director of OGI which shall provide the Data Element information
listed below:

Contractor Name Contractor name as it appears on the contract.
Statewide Contract | Statewide contract number as listed on the cover page of your contract
Number with the State of Missouri.
Report Contact Name | Name of the person completing the report on behalf of the contractor.
Contact Phone | Phone number for the person completing the report.

- Number

Contact Email Address | Email address for the person completing the report. -
| Date Report Submitted | Date the Missouri Statewide Contract Quarterly Usage Report is submitted
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to uhasxg -
Reporting Quarter Quarter for which the contractor is reporting purchases on the contract.
Entity Type Indicate the type of entity by entering "S" for Missouri state agency, "P"

for Missouri political subdivision, "U” for Missouri university, or "O" for
political subdivision or state entity from another state.

Customer Name Customer's name. If the customer has multiple locations, please only use
the main entity name.

Product or Service | Description of product or service purchased.

Description

Purchase Purchase Authorization Number/Identifier supplied by customer to

Authorization contractor. Enter PO or other authorization number/identifier. If ).

Number/ldentifier procurement card used, enter "P-Card".

Contract Line Item | Line item number on the contract.

Number

Quantity Delivered Quantity (i.e. excluding returns) of products delivered. Enter a quantity of
"1" for a service/project.

Unit Price Charged Unit Price Charged (i.e. excluding credits) for the product or service
purchased.

Extended Price Quantity Delivered X Unit Price Charged.

b. The contractor shall prepare and submit the Missouri Statewide Contract Quarterly Usage Report at
the end of each calendar quarter (i.e. March 31, June 30, September 30, December 31) for the
purchases made under the contract during the calendar quarter. The Missouri Statewide Contract
Quarterly Usage Report must be received by the Division of Purchasing no later than the 15%
calendar day of the month following the reporting quarter entered on the Missouri Statewide
Contract Quarterly Usage Report, uniess the 15th is not a business day in which case the next
business day thereafter shall be considered the reporting deadline. Even if there has been no usage
of the contract during the reporting quarter, the contractor must still submit a report and indicate no
purchases were made.

c. The contractor must submit a Missouri Statewide Contract Quarterly Usage Report electronically
either utilizing the “Missouri Statewide Contract Quarterly Usage Report” worksheet included herein
in Attachment 7 which is downloadable from hitp://ca.mo.gov/purchasing/vendor-information or
utilizing another format which is Excel-exportable. The confractor must submit the Missouri
Statewide Contract Quarterly Usage Report to the following email address: ereports(@oa.mo.gov.

d. The contractor shall agree that the Division of Purchasing reserves the right to modify the requested
format and content of the Missouri Statewide Contract Quarterly Usage Report by providing thirty
(30) calendar days’ written notice to the contractor. The contractor shall also agree the Division of
Purchasing may unilaterally amend the contract, with thirty (30) calendar days’ notice to the
contractor to change the timing for submission of the Missouri Statewide Contract Quarterly Usage
Report. The contractor shall understand and agree that if such an amendment is issued by the
Division of Purchasing, the contractor shall comply with all contractual terms, as amended.

2,10 Invoicing and Payment Requirements:

2.10.1 Prior to any payments becoming due under the contract, the contractor must update their vendor
registration with their ACH-EFT payment information at https:/MissouriBUYS.mo.gov.

a. The contractor understands and agrees that the State of Missouri reserves the right to make contract
payments through electronic funds transfer (EFT).
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2.10.2

2.10.3

2.104

2.10.5

2.10.6

2.10.7

2.10.8

2.10.9

211

2.11.1

- b.  The contractor must submit invoices on the contractor’s original descriptive business invoice form

and must use a unique invoice number with each invoice submitted. The unique invoice number will
be listed on the State of Missouri’s EFT addendum record to enable the contractor to properly apply
the state agency’s payment to the invoice submitted. The contractor may obtain detailed information
for payments issued for the past 24 months from the State of Missouri’s central accounting system
(SAM II) on the Vendor Services Portal at:
https://'www.vendorservices.mo.gov/vendorservices/Portal/Default.aspx

Invoicing -

a.  Within thirty (30) calendar days after completion of the project and in accordance with the mutually
agreed work plan, the contractor shall submit an invoice to the state agency. The contractor shall
submit all invoices to the invoice address noted on the authorized order received from the state
agency requesting services.

Payments ~ Upon receipt and approval of any specific reports and the contractor’s invoice, the contractor
shall be paid in accordance with the approved invoice prices.

Other than the payments specified above, no other payments or reimbursements shall be made to the
contractor for any reason whatsoever including, but not limited to taxes, travel expenses, shipping
charges, insurance, interest, penalties, termination payments, attorney fees, liquidated damages, etc.

Notwithstanding any other payment provision of the contract, if the contractor fails to perform required
work or services, fails to submit reports when due, or is indebted to the United States, the state agency
may withhold payment or reject invoices under the contract.

Final invoices are due by no later than thirty (30) calendar days of the expiration of the contract. The
state agency shall have no obligation to pay any invoice submitted after the due date.

If a request by the contractor for payment or reimbursement is denied, the state agency shall provide the
contractor with written notice of the reason(s) for denial.

If the contractor is overpaid by the state agency, upon official notification by the state agency, the
contractor shall provide the state agency (1) with a check payable as instructed by the state agency in the
amount of such overpayment at the address specified by the state agency or (2) deduct the overpayment
from the monthly invoices as requested by the state agency.

The contractor shall understand that each state agency utilizing the contractor’s services shall be solely
responsible for payment for only those services requested by that state agency.

Other Contractual Requirements:

Contract - A binding contract shall consist of: (1) the RFP, addendums thereto, and any Best and Final
Offer (BAFO) request(s) with RFP changes/additions, (2) the contractor’s proposal including any
contractor BAFO response(s), (3) clarification of the proposal, if any, and (4) the Division of
Purchasing’s acceptance of the proposal by “notice of award”. All Exhibits and Attachments included in
the RFP shall be incorporated into the contract by reference.

a. A notice of award issued by the State of Missouri does not constitute an authorization for shipment
of equipment or supplies or a directive to proceed with services. Before providing equipment,
supplies, and/or services for the State of Missouri, the contractor must receive a properly authorized
purchase order or other form of authorization given to the contractor at the discretion of the state
agency.

b. The contract expresses the complete agreement of the parties and performance shall be governed
solely by the specifications and requirements contained therein.
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c. Any change to the contract, whether by modification and/or supplementation, must be accomplished
by a formal contract amendment signed and approved by and between the duly authorized
representative of the contractor and the Division of Purchasing prior to the effective date of such
modification. The contractor expressly and explicitly understands and agrees that no other method
and/or no other document, including correspondence, acts, and oral communications by or from any
person, shall be used or construed as an amendment or modification to the contract.

2.11.2 Contract Period - The original contract period shall be as stated on the Notice of Award. The contract

2113

2.11.4

shall not bind, nor purport to bind, the state for any contractual commitment in excess of the original
contract period. The Division of Purchasing shall have the right, at its sole option, to renew the contract
for two (2) additional one-year periods, or any portion thereof. In the event the Division of Purchasing
exercises such right, all terms and conditions, requirements and specifications of the contract shall remain
the same and apply during the renewal period, pursuant to applicable option clauses of this document.

a. In addition, the Division of Purchasing shall have the right, at its sole option, to extend the contract
as necessary to allow for the completion of photogrammetric mapping product and services that are
assigned for completion beyond the expiration of the contract. Such photogrammetric mapping
product and services must have been assigned to the contractor (1) prior to the expiration of the
contract, and (2) prior to the award of any succeeding contract. In the event the Division of
Purchasing exercises such right, all other terms and conditions, requirements and specifications of
the contract, including prices, applicable to photogrammetric mapping product and services shall
remain the same and shall apply during the extension period.

Termination - The Division of Purchasing reserves the right to terminate the contract at any time, for the
convenience of the State of Missouri, without penalty or recourse, by giving written notice to the
contractor at least thirty (30) calendar days prior to the effective date of such termination. In the event of
termination pursuant to this paragraph, all documents, data, reports, supplies, equipment, and
accomplishments prepared, furnished or completed by the contractor pursuant to the terms of the contract
shall, at the option of the Division of Purchasing, become the property of the State of Missouri. The
contractor shall be entitled to receive compensation for services and/or supplies delivered to and accepted
by the State of Missouri pursuant to the contract prior to the effective date of termination.

Transition:

a. The contractor shall work with the state agency and any other organizations designated by the state
agency to ensure an orderly transition of services and responsibilities under the contract and to
ensure the continuity of those services required by the state agency.

b. Upon expiration, termination, or cancellation of the contract, the contractor shall assist the state
agency to ensure an orderly and smooth transfer of responsibility and continuity of those services
required under the terms of the contract to an organization designated by the state agency. If
requested by the state agency, the contractor shall provide and/or perform any or all of the following
responsibilities:

1) The contractor shall deliver, FOB destination, all records, documentation, reports, data,
recommendations, or printing elements, etc., which were required to be produced under the
terms of the contract to the state agency and/or to the state agency's designee within seven (7)
days after receipt of the written request in a format and condition that are acceptable to the state
agency.

2) The contractor shall discontinue providing service or accepting new assignments under the
terms of the contract, on the date specified by the state agency, in order to ensure the
completion of such service prior to the expiration of the contract.
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2.11.5

2.11.6

2147

3) If requested in writing via formal contract amendment, the contractor shall continue providing
any part or all of the services in accordance with the terms and conditions, requirements and
specifications of the contract for a period not to exceed sixty (60) calendar days after the
expiration, termination, or cancellation date of the contract for a price not to exceed those
prices set forth in the contract.

Contractor Liability - The contractor shall be responsible for any and all personal injury (including death)
or property damage &s a result of the contractor's negligence involving any equipment or service provided
under the terms and conditions, requirements and specifications of the contract. In addition, the
contractor assumes the obligation to save the State of Missouri, including its agencies, employees, and
assignees, from every expense, liability, or payment arising out of such negligent act.

a. The contractor also agrees to hold the State of Missouri, including its agencies, employees, and
assignees, harmless for any negligent act or omission committed by any subcontractor or other
person employed by or under the supervision of the contractor under the terms of the contract.

b. The contractor shall not be responsible for any injury or damage occurring as a result of any
negligent act or omission committed by the State of Missouri, including its agencies, employees, and
assignees.

¢. Under no circumstances shall the contractor be liable for any of the following: (1) third party claims
against the state for losses or damages (other than those listed above); or (2) economic consequential
damages (including lost profits or savings) or incidental damages, even if the contractor is informed
of their possibility.

Insurance - The contractor shall understand and agree that the State of Missouri cannot save and hold
harmless and/or indemnify the contractor or employees against any liability incurred or arising as a result
of any activity of the contractor or any activity of the contractor's employees related to the contractor's
performance under the contract. Therefore, the contractor must acquire and maintain adequate liability
insurance in the form(s) and amount(s) sufficient to protect the State of Missouri, its agencies, its
employees, its clients, and the general public against any such loss, damage and/or expense related to
his/her performance under the contract. General and other non-professional liability insurance shall
include an endorsement that adds the State of Missouri as an additional insured. Self-insurance coverage
or another alternative risk financing mechanism may be utilized provided that such coverage is verifiable
and irrevocably reliable and the State of Missourt is protected as an additional insured.

a. Inthe event any insurance coverage is canceled, the state agency must be notified at least thirty (30)
calendar days prior to such cancelation.

Subcontractors - Any subcontracts for the products/services described herein must include appropriate
provisions and contractual obligations to ensure the successful fulfiliment of all contractual obligations
agreed to by the contractor and the State of Missouri and to ensure that the State of Missouri is
indemnified, saved, and held harmless from and against any and all claims of damage, loss, and cost
(including attormey fees) of any kind related to a subcontract in those matters described in the contract
between the State of Missouri and the contractor.

a. The contractor shall expressly understand and agree that he/she shall assume and be solely
responsible for all legal and financial responsibilities related to the execution of a subcontract.

b. The contractor shall agree and understand that utilization of a subcontractor to provide any of the
products/services in the contract shall in no way relieve the contractor of the responsibility for
providing the products/services as described and set forth herein.



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

RFPS30034901700285 Page 22

The contractor must obtain the approval of the State of Missouri prior to establishing any new
subcontracting arrangements and before changing any subcontractors. The approval shall not be
arbitrarily withheld.

Pursuant to subsection 1 of section 285.530, RSMo, no contractor or subcontractor shall knowingly
employ, hire for employment, or continue to employ an unauthorized alien to perform work within
the state of Missouri. In accordance with sections 285.525 to 285.550, RSMo, a general contractor
or subcontractor of any tier shall not be liable when such contractor or subcontractor contracts with
its direct subcontractor who violates subsection 1 of section 285.530, RSMo, if the contract binding
the contractor and subcontractor affirmatively states that: .

1) The direct subcontractor is not knowingly in violation of subsection 1 of section 285.530,
RSMo, and shall not henceforth be in such violation.

2) The contractor or subcontractor receives a sworn affidavit under the penalty of perjury attesting
to the fact that the direct subcontractor’s employees are lawfully present in the United States.

2.11.8 Participation by Other Organizations - The contractor must comply with any Organization for the
Blind/Sheltered Workshop, Service-Disabled Veteran Business Enterprise (SDVE), and/or Minority
Business Enterprise/Women Business Enterprise (MBE/WBE) participation levels committed to in the
contractor’s awarded proposal.

a.

The contractor shall prepare and submit to the Division of Purchasing a report detailing all payments
made by the contractor to Organizations for the Blind/Sheltered Workshops, SDVEs, and/or
MBE/WBEs participating in the contract for the reporting period. The contractor must submit the
report on a monthly basis, unless otherwise determined by the Division of Purchasing.

The Division of Purchasing will monitor the contractor’s compliance in meeting the Organizations
for the Blind/Sheltered Workshop and SDVE participation levels committed to in the contractor’s
awarded proposal. The Division of Purchasing in conjunction with the Office of Equal Opportunity
(OEO) will monitor the contractor’s compliance in meeting the MBE/WBE participation levels
committed to in the contractor’s awarded proposal. If the contractor’s payments to the participating
entities are less than the amount committed, the state may cancel the contract and/or suspend or
debar the contractor from participating in future state procurements, or retain payments to the
contractor in an amount equal to the value of the participation commitment less actual payments
made by the contractor to the participating entity. If the Division of Purchasing determines that the
contractor becomes compliant with the commitment, any funds retained as stated above, will be
released.

If a participating entity fails to retain the required certification or is unable to satisfactorily perform,
the contractor must obtain other certified MBE/WBEs or other organizations for the blind/sheltered
workshops or other SDVEs to fulfill the participation requirements committed to in the contractor’s
awarded proposal.

1) The contractor must obtain the written approval of the Division of Purchasing for any new
entities. This approval shall not be arbitrarily withheld.

2) If the contractor cannot obtain a replacement entity, the contractor must submit documentation
to the Division of Purchasing detailing all efforts made to secure a replacement. The Division
of Purchasing shall bave sole discretion in determining if the actions taken by the contractor
constitute a good faith effort to secure the required participation and whether the contract will
be amended to change the contractor’s participation commitment.

d. No later than 30 days after the effective date of the first renewal period, the contractor must submit

an affidavit to the Division of Purchasing. The affidavit must be signed by the director or manager
of the participating Organizations for the Blind/Sheltered Workshop verifying provision of products
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2.11.9

and/or services and compliance of all contractor payments made to the Organizations for the
Blind/Sheltered Workshops. The contractor may use the affidavit available on the Division of
Purchasing’s website at http://oa.mo.gov/sites/default/files/bswaffidavit.doc or another affidavit
providing the same information.

Substitution of Personnel - The contractor agrees and understands that the State of Missouri's agreement

to the contract is predicated in part on the utilization of the specific key individual(s) and/or personnel
qualifications identified in the proposal. Therefore, the contractor agrees that no substitution of such
specific key individual(s) and/or personnel qualifications shall be made without the prior written
approval of the state agency. The contractor further agrees that any substitution made pursuant to this
paragraph must be equal or better than originally proposed and that the state agency's approval of a

substitution shall not be construed as an acceptance of the substitution's performance potential. The
State of Missouri agrees that an approval of a substitution will not be unreasonably withheld.

2.11.10 Authorized Personnel:

a.

€.

The contractor shall only employ personnel authorized to work in the United States in accordance
with applicable federal and state laws, This includes but is not limited to the Illegal Immigration
Reform and Immigrant Responsibility Act (IIRIRA) and INA Section 274A.

If the contractor is found to be in violation of this requirement or the applicable state, federal and
local laws and regulations, and if the State of Missouri has reasonable cause to believe that the
contractor has knowingly employed individuals who are not eligible to work in the United States, the
state shall have the right to cancel the contract immediately without penalty or recourse and suspend
or debar the contractor from doing business with the state. The state may also withhold up to
twenty-five percent of the total amount due to the contractor.

The contractor shall agree to fully cooperate with any audit or investigation from federal, state, or
local law enforcement agencies.

If the contractor meets the definition of a business entity as defined in section 285.525, RSMo,
pertaining to section 285.530, RSMo, the contractor shall maintain enrollment and participation in
the E-Verify federal work authorization program with respect to the employees hired after
enrollment in the program who are proposed to work in connection with the contracted services
included herein. If the contractor’s business status changes during the life of the contract to become
a business entity as defined in section 285.525, RSMo, pertaining to section 285.530, RSMo, then
the contractor shall, prior to the performance of any services as a business entity under the contract:

1) Enroll and participate in the E-Verify federal work authorization program with respect to the
employees hired after enrollment in the program who are proposed to work in connection with
the services required herein; AND

2) Provide to the Division of Purchasing the documentation required in the exhibit titled,
Business Entity Certification, Enrollment Documentation, and Affidavit of Work Authorization
affirming said company’s/individual’s enrollment and participation in the E-Verify federal
work authorization program; AND

3) Submit to the Division of Putchasing a completed, notarized Affidavit of Work Authonzatlon
provided in the exhibit titled, Business Entity Certification, Enrollment Documentation, and
Affidavit of Work Authorization.

In accordance with subsection 2 of section 285.530, RSMo, the contractor should renew their
Affidavit of Work Authorization annually. A valid Affidavit of Work Authorization is necessary to
award any new contracts.

2.11.11 Contractor Status - The contractor is an independent contractor and shall not represent the contractor or
the contractor’s employees to be employees of the State of Missouri or an agency of the State of
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2.11.12

2.11.13

2.11.14

2.11.15

2.11.16

2.12

Missouri. The contractor shall assume all legal and financial responsibility for salaries, taxes, FICA,
employee fringe benefits, workers compensation, employee insurance, minimum wage requirements,
overtime, etc., and agrees to indemnify, save, and hold the State of Missouri, its officers, agents, and
employees, harmless from and against, any and all loss; cost (including attormey fees); and damage of
any kind related to such matters.

Coordination - The contractor shall fully coordinate all contract activities with those activities of the
state agency. As the work of the contractor progresses, advice and information on masters covered by
the contract shall be made available by the contractor to the state agency or the Division of Purchasing
throughout the effective period of the contract.

Property of State ~ The contractor shall agree and understand that all documents, data, reports, supplies,
equipment, and accomplishments prepared, furnished, or completed by the contractor pursuant to the
terms of the contract shall become the property of the State of Missouri. Upon expiration, termination, or
cancellation of the contract, said items shall become the property of the State of Missouri, which shall
include all rights and interests for present and future use or sale as deemed appropriate by the state
agency.

a. The State of Missouri understands and agrees that any ancillary software tools or pre-printed
materials (e.g., project management software tools or training software tools, etc.) developed or
acquired by the contractor that may be necessary to perform a particular service required hereunder
but not required as a specific deliverable of the contract, shall remain the property of the contractor;
however, the contractor shall be responsible for ensuring such tools and materials are being used in
accordance with applicable intellectual property rights and copyrights.

Confidentiality:

a. The contractor shall agree and understand that all discussions with the contractor and all information
gained by the contractor as a result of the contractor’s performance under the contract shall be
confidential and that no reports, documentation, or material prepared as required by the contract
shall be released to the public without the prior written consent of the state agency.

b. If required by the state agency, the contractor and any required contractor personnel must sign
specific documents regarding confidentiality, security, or other similar documents upon request.
Failure of the contractor and any required personnel to sign such documents shall be considered a
breach of contract and subject to the cancellation provisions of this document.

Contractor Equipment Use:

a. Title to any equipment required by the contract shall be held by and vested in the contractor. The
State of Missouri shall not be liable in the event of loss, incident, destruction, theft, damage, etc., for
the equipment including, but not limited to, devices, wires, software, technical literature, etc. It shall
be the contractor’s sole responsibility to obtain insurance coverage for such loss in an amount that
the contractor deems appropriate.

Force Majeure - The contractor shall not be liable for any excess costs for delayed delivery of goods or
services to the State of Missouri, if the failure to perform the contract arises out of causes beyond the
control of, and without the fault or negligence of the contractor. Such causes may include, however are
not restricted to: acts of God, fires, floods, epidemics, quarantine restrictions, strikes, and freight
embargoes. In all cases, the failure to perform must be beyond the control of, and without the fault or
negligence of, either the contractor or any subcontractor(s). The contractor shall take all possible steps to
recover from any such occurrences.

Federal Funds Requirements - The contractor shall understand and agree that the contract may involve
the use of federal funds. Therefore, for any federal funds used, the following paragraphs shall apply:
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2.121

2.122

2,123

2.124

2.12.5

2.12.6

2127

Applicable Laws and Regulations - In performing its responsibilities under the contract, the contractor
shall fully comply with the following Office of Management and Budget (OCMB) administrative
requirements and cost principles, as applicable, including any subsequent amendments.

a. Uniform Administrative Requirements - OMB Circular A-102 - Grants and Cooperative
Agreements with State and Local Governments; and 2 CFR 215 — Grants and Other Agreements
with Institutions of Higher Learning, Hospitals and Other Non-Profit Organizations (OMB Circular
A-110).

b. Cost Principles: 2 CFR 225 — State, Local and Indian Tribal Governments (OMB Circular A-87); 2
CFR 230 — Non-Profit Organizations {OMB Circular A-122); 2 CFR 220 Educational Institutions
(OMB Circular A-21); 48 CFR 31.2 — For-Profit Organizations;, and 45 CFR 74 Appendix E —
Hospitals.

Steven’s Amendment — In accordance with the Departments of Labor, Health and Human Services, and
Education and Related Agencies Appropriations Act, Public Law 101-166, Section 511, “Steven's
Amendment”, the contractor shall not issue any statements, press rcleases, and other documents
describing projects or programs funded in whole or in part with Federal funds unless the prior approval of
the state agency is obtained and unless they clearly state the following as provided by the state agency:

a. The percentage of the total costs of the program or project which will be financed with Federal
funds;

b, The dollar amount of Federal funds for the project or program; and

c. The percentage and dollar amount of the total costs of the project or program that will be financed by
nongovernmental sources.

The contractor shall comply with 31 U.S.C. 1352 relating to limitations on use of appropriated funds to
influence certain federal contracting and financial transactions. No funds under the contract shall be used
to pay the salary or expenses of the contractor, or agent acting for the contractor, to engage in any activity
designed to influence legislation or appropriations pending before the United States Congress or Missourt
General Assembly. The contractor shall comply with all requirements of 31 U.S.C. 1352 which is
incorporzated herein as if fully set forth. The contractor shall submit to the state agency, when applicable,
Disclosure of Lobbying Activities reporting forms.

The contractor shall comply with the requirements of the Single Audit Act Amendments of 1996 (P.L.
104-156) and OMB Circular A-133, including subsequent amendments or revisions, as applicable or 2
CFR 215.26 as it relates to for-profit hospitals and commercial organizations. A copy of any audit report
shall be sent to the state agency each contract year if applicable. The contractor shall return to the state
agency any funds disallowed in an audit of the contract.

The contractor shall comply with the Pro-Children Act of 1994 (20 U.S.C. 6081), which prohibits
smoking within any portion of any indoor facility used for the provision of services for children as
defined by the Act. :

The contractor shall comply with 37 CFR part 401, "Rights to Inventions Made by Nonprofit
Organizations and Small Business Firms Under Government Grants, Contracts and Cooperative
Agreements,” and any implementing regulations, as applicable.

The contractor shall comply with all applicable standards, orders or regulations issued pursuant to the
Clean Air Act (42 U.S.C. 7401 et seq.) and the Federal Water Pollution Contro] Act as amended (33
US.C. 1251 et seq.).
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2.12.8 If the contractor is a sub-recipient as defined in OMB Circular A-133, Section 210, the contractor shall
comply with all applicable implementing regulations, and all other laws, regulations and policies
authorizing or governing the use of any federal funds paid to the contractor through the contract.

2.12.9 The contractor shall comply with the public policy requirements as specified in the Department of Health
and Human Services (HHS) Grants Policy Statement:

(http://www.hhs.gov/asfr/ogapa/aboutog/hhsgps107.pdf)

2.12.10 The contractor shall comply with Trafficking Victims Protection Act of 2000 (22 U.S.C. 7104), as
amended.

2.12.11 The contractor shall provide a drug free workplace in accordance with the Drug Free Workplace Act of
1988 and all applicable regulations. The contractor shall report any conviction of the contractor’s
personnel under a criminal drug statute for violations occurring on the contractor’s premises or off the
contractor’s premises while conducting official business. A report of a conviction shall be made to the
state agency within five (5) working days after the conviction.

2.12.12 Non-Discrimination and ADA - The contractor shall comply with all federal and state statutes,
regulations and executive orders relating to nondiscrimination and equal erployment opportunity to the
extent applicable to the contract. These include but are not limited to:

a.

e

DS

Title VI of the Civil Rights Act of 1964 (P.L. 88-352) which prohibits discrimination on the basis of
race, color, or national origin (this includes individuals with limited English proficiency) in
programs and activities receiving federal financial assistance and Title VII of the Act which
prohibits discrimination on the basis of race, color, national origin, sex, or religion in all
employment activities;

Equal Pay Act of 1963 (P.L. 88 -38, as amended, 29 U.S.C. Section 206 (d));

Title IX of the Education Amendments of 1972, as amended (20 U.S.C 1681-1683 and 1685-1686)
which prohibits discrimination on the basis of sex;

Section 504 of the Rehabilitation Act of 1973, as amended (29 U.S.C. 794) and the Americans with
Disabilities Act of 1990 (42 U.S.C. 12101 et seq.) which prohibit discrimination on the basis of
disabilities;

The Age Discrimination Act of 1975, as amended (42 U.S.C. 6101-6107) which prohibits
discrimination on the basis of age;

Equal Employment Opportunity — E.O. 11246, “Equal Employment Opportunity”, as amended by
E.O. 11375, “Amending Executive Order 11246 Relating to Equal Employment Opportunity”;
Missouri State Regulation, 19 CSR 10-2.010, Civil Rights Requirements;

Missouri Governor’s E.O. #94-03 (excluding article II due to its repeal);

Missouri Governor’s E.Q. #05-30; and

The requirements of any other nondiscrimination federal and state statutes, regulations and executive
orders which may apply to the services provided via the contract.
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3.

3.1

3.13

PROPOSAL SUBMISSION INFORMATION
Submission of Proposals:

On-line Proposal - If a registered vendor is responding electronically through the MissouriBUY'S System
website, in addition to completing the on-line pricing, the registered vendor should submit completed
exhibits, forms, and other information concerning the proposal as an attachment to the electronic
proposal. The registered vendor is instructed to review the RFP submission provisions carefully.
Instructions on how a registered vendor responds to a bid on-line are available on the MissouriBUY'S

System website at: hitps:/missouribuys.mo.gov/bidboard.html.

a. The exhibits and forms provided herein can be saved into a word processing document, completed
by a registered vendor, and then sent as an attachment to the electronic submission, Other
information requested or required may be sent as an attachment. Additional instructions for
submitting electronic attachments are on the MissouriBUYS System website. Be sure to include the
solicitation/opportunity (OPP) number, company name, and a contact name on any electronic
attachments.

b. In addition, a registered vendor may submit the exhibits, forms, Pricing Page(s), etc., through mail or
courier service. However, any such submission must be received prior to the specified end date and
time.

c. If a registered vendor submits an electronic and hard copy proposal response and if such responses
are not identical, the vendor should explain which response is valid. In the absence of an
explanation, the State of Missouri shall consider the response which serves its best interest.

Hard Copy Proposal - If the vendor is submitting a proposal via the mail or a courier service or is hand
delivering the proposal, the vendor should include completed exhibits, forms, and other information
concerning the proposal. The vendor is instructed to review the RFP submission provisions carefully to
ensure they are providing all required pricing, including applicable renewal pricing,

a. Recycled Products - The State of Missouri recognizes the limited nature of our resources and the
leadership role of government agencies in regard to the environment. Accordingly, the vendor is
requested to print the proposal double-sided using recycled paper, if possible, and minimize or
eliminate the use of non-recyclable materials such as plastic report covers, plastic dividers, vinyl
sleeves, and binding. Lengthy proposals may be submitted in a notebook or binder.

Confidential Materials: Pursuant to section 610.021, RSMo, the vendor’s proposal and related documents
shall not be available for public review until a contract has been awarded or all proposals are rejected.

a. The Division of Purchasing is a governmental body under Missouri Sunshine Law (chapter 610,
RSMo). Section 610.011, RSMo, requires that all provisions be “liberally construed and their
exceptions strictly construed” to promote the public policy that records are open unless otherwise
provided by law.

b. Regardless of any claim by a vendor as to material being confidential and not subject to copying or
distribution, or how a vendor characterizes any information provided in its proposal, all material
submitted by the vendor in conjunction with the RFP is subject to release after the award of a
contract in relation to a request for public records under the Missouri Sunshine Law (see chapter
610, RSMo). Only information expressly permitted to be closed pursuant to the strictly construed
provisions of Missouri’s Sunshine Law will be treated as a closed record by the Division of
Purchasing and withheld from any public request submitted to Division of Purchasing after award.
The vendor should presume information provided to Division of Purchasing in a proposal will be
public following the award of the contract or after rejection of all proposals and made available upon
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C.

request in accordance with the provisions of state law. The vendor’s sole remedy for the state’s
denial of any confidentiality request shall be limited to withdrawal of their proposal in its entirety.

In no event will the following be considered confidential or exempt from the Missouri Sunshine
Law: - .

1) Vendor’s entire proposal;

2) Vendor’s pricing;

3) Vendor's proposed method of performance including schedule of events and/or deliverables;
4) Vendor’s experience information including customer lists or references; and

5) Vendor's product specifications unless specifications disclose scientific and technological
innovations in which the owner has a proprietary interest (see subsection 15 of section 610.021,
RSMo).

On-line Proposal - If a registered vendor is responding electronically through the MissouriBUYS
System website and attaches information with their proposal that is allowed by the Missouri
Sunshine Law to be exempt from public disclosure, such specific material of their proposal must be
attached as a separate document and must have the box “Confidential” selected when attaching the
document. If the “Confidential® box is not selected when attaching the document, the document
must be clearly marked as confidential along with an explanation of what qualifies the specific
material to be held as confidential pursuant to the provisions of section 610.021, RSMo. The
vendor’s failure to follow these instructions shall relieve the state of any obligation to preserve the
confidentiality of the documents.

Hard Copy Proposal - If the vendor is submitting a proposal via the mail or a courier service or is
hand delivering the proposal and submits information with their proposal that is allowed by the
Missouri Sunshine Law to be exempt from public disclosure, such specific material of their proposal
must be separated, sealed, and clearly marked as confidential along with an explanation of what
qualifies the specific material to be held as confidential pursuant to the provisions of section
610.021, RSMo. The vendor’s failure to follow this instruction shall relieve the state of any
obligation to preserve the confidentiality of the documents.

Imaging Ready - Except for any portion of a proposal qualifying as confidential as determined by the
Division of Purchasing as specified above, after a contract is executed or all proposals are rejected,
all proposals are scanned into the Division of Purchasing imaging system.

1) The scanned information will be available for viewing through the Internet from the Division of
Purchasing Awarded Bid and Contract Document Search system. Therefore, the vendor is
advised not to include any information in the proposal that the vendor does not want to be
viewed by the public, including personal identifying information such as social security
numbers.

2) Also, in preparing a proposal, the vendor should be mindful of document preparation efforts for
imaging purposes and storage capacity that will be required to image the proposal and should
limit proposal content to items that provide substance, quality of content, and clarity of
information.

3.14 To facilitate the evaluation process, the vendor is encouraged to organize their proposal into sections that
correspond with the individual evaluation categories described herein. The vendor is cautioned that it is
the vendor’s sole responsibility to submit information related to the evaluation categories and that the
State of Missouri is under no obligation to solicit such information if it is not included with the proposal.
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32

323

324

The vendor’s failure to submit such information may cause an adverse impact on the evaluation of the
proposal.

a. The proposal should be page numbered.

b. The signed page one from the original RFP and all signed addendums should be placed at the
beginning of the proposal.

c. Each section should be titied with each individual evaluation category and all material related to that
category should be included therein.

Questions Regarding the RFP — Except as may be otherwise stated herein, the vendor and the vendor’s
agents (including subcontractors, employees, consultants, or anyone else acting on their behalf) must
direct all of their questions or comments regarding the RFP, the solicitation process, the evaluation, etc.,
to the buyer of record indicated on the first page of this RFP. Inappropriate contacts to other personnel
are grounds for suspension and/or exclusion from specific procurements. Vendors and their agents who
have questions regarding this matter should coatact the buyer.

a. The buyer may be contacted via e-mail or phone as shown on the first page, or via facsimile to 573-
526-9816.

b. Only those questions which necessitate a change to the RFP will be addressed via an addendum to
the RFP. Written records of the questions and answers will not be maintained. Vendors are advised

that any questions received less than ten (10) calendar days prior to the RFP opening date may not be
addressed.

¢. The vendor may contact the Office of Equal Opportunity (OEO) regarding MBE/WBE certification
or subcontracting with MBE/WBE companies.

Competitive Negotiation of Proposals - The vendor is advised that under the provisions of this Request
for Proposal, the Division of Purchasing reserves the right to conduct negotiations of the proposals
received or to award a contract without negotiations. If such negotiations are conducted, the following
conditions shall apply:

Negotiations may be conducted in person, in writing, or by telephone.

Negotiations will only be conducted with potentially acceptable proposals. The Division of Purchasing
reserves the right to limit negotiations to those proposals which received the highest rankings during the
initial evaluation phase. All vendors involved in the negotiation process will be invited to submit a best
and final offer.

Terms, conditions, prices, methodology, or other features of the vendor’s proposal may be subject to
negotiation and subsequent revision. As part of the negotiations, the vendor may be required to submit
supporting financial, pricing and other data in order to allow a detailed evaluation of the feasibility,
reasonableness, and acceptability of the proposal.

The mandatory requirements of the Request for Proposal shall not be negotiable and shall remain
unchanged unless the Division of Purchasing determines that a change in such requirements is in the best
interest of the State of Missouri.
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33

33.1

332

333

34

3.4.1

Evaluation and Award Process:

After determining that a proposal satisfies the mandatory requirements stated in the Request for Proposal,
the evaluator(s) shall use both objective analysis and subjective judgment in conducting a comparative
assessment of the proposal in accordance with the evaluation criteria stated below. The contracts shall be
awarded to the lowest and best proposals.

Vendor’s Experience, Reliability, and Expertise 90 points
Vendor’s Method of Performance 100 points
MBE/WBE Participation 10 points

TOTAL 200 points

After an initial screening process, a question and answer conference or interview may be conducted with
the vendor, if deemed necessary by the Division of Purchasing. In addition, the vendor may be asked to
make an oral presentation of their proposal during the conference. Attendance cost at the conference shall
be at the vendor's expense. All arrangements and scheduling shall be coordinated by the Division of
Purchasing.

Due to pricing for photogrammetric mapping products and services being volatile for the variety of
products/services available and market conditions at the time products and services may be required; the
State of Missouri anticipates awarding up to four (4) contract awards.

Evaluation of Vendor’s Experience, Reliability and Expertisc:

Experience and reliability of the vendor and expertise of the vendor’s personnel will be considered
subjectively in the evaluation process. Therefore, the vendor is advised to submit information concerning
the vendor’s organization, information documenting the vendor’s experience in past performances related
to the requirements of this RFP, and information documenting the qualifications of the personnel
proposed by the vendor to perform the requirements of this RFP. If the vendor is proposing an entity
other than the vendor to perform the required services, the vendor should also submit the information
requested for such proposed subcontractor.

a. Vendor Information - The vendor should provide information about the vendor’s organization on
Exhibit A.

b. Experience - The vendor should provide information related to previous and current
services/contracts of the vendor or any proposed subcontractor where performance was similar to the
required services of this RFP. The information may be shown on Exhibit B or in a similar manner.

1) As part of the evaluation process, the State of Missouri may contact the vendor’s references,
including references not listed or identified within the vendor’s proposal but who have current
or previous experiences with the vendor.

2) The vendor shall agree and understand that the State of Missouri is not obligated to contact the
vendor’s references.

c. Personnel Expertise - The vendor should provide the information requested on Exhibit C for each
key person proposed to provide the services required herein. The vendor may also submit resumes
for such key personnel.

1) The information should identify any relevant qualifications and experience of the person in
performing services similar to the services required herein.
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d. Personnel Qualifications - If personnel are not yet hired, the vendor should provide detailed

descriptions of the required employment qualifications; and detailed job descriptions of the position
to be filled, including the type of person proposed to be hired.

3.5 Evaluation of the Vendor’s Method of Performance:

3.5.1 Proposals will be subjectively evaluated based on the vendor’s plan for performing the requirements of
the RFP. Exhibit D is provided for the vendor’s use in providing information about the proposed method
of performance.

3.6 Evaluation of Vendor's Minority Business Enterprise (MBE)/ Women Business Enterprise (WBE)
Participation:

3.6.1 In order for the Division of Purchasing (Purchasing) to meet the provisions of Executive Order 05-30, the
vendor should secure participation of certified MBEs and WBEs in providing the products/services
required in this RFP. The targets of participation recommended by the State of Missouri are 10% MBE
and 5% WBE of the total dollar value of the contract.

a.

These targets can be met by a qualified MBE/WBE vendor themselves apd/or through the use of
qualified subcontractors, suppliers, joint ventures, or other arrangements that afford meaningful
opportunities for MBE/WBE participation.

The services performed or the products provided by MBE/WBEs must provide a commercially
useful function related to the delivery of the contractually-required service/product in a2 manner that
will constitute an added value to the contract and shall be performed/provided exclusive to the
performance of the contract, Therefore, if the services performed or the products provided by
MBE/WBE:s is utilized, to any extent, in the vendor’s obligations outside of the contract, it shall not
be considered a valid added value to the contract and shall not qualify as participation in accordance
with this clause,

In order to be considered as meeting these targets, the MBE/WBEs must be “qualified” by the
proposal opening date (date the proposal is due). (See below for a definition of a qualified
MBE/WBE.)

3.6.2 The vendor’s proposed participation of MBE/WBE firms in meeting the targets of the RFP will be
considered in the evaluation process as specified below:

a.

If Participation Meets Target: Vendors proposing MBE and WBE participation percentages that
meet the State of Missouri’s target participation percentage of 10% for MBE and 5% for WBE shall
be assigned the maximum stated MBE/WBE Participation evaluation points.

If Participation Exceeds Target: Vendors proposing MBE and WBE participation percentages that
exceed the State of Missouri’s target participation shall be assigned the same MBE/WBE
Participation evaluation points as those meeting the State of Missouri’s target participation
percentages stated above.

If Participation Below Target: Vendors proposing MBE and WBE participation percentages that are
lower than the State of Missouri’s target participation percentages of 10% for MBE and 5% for
WBE shall be assigned a proportionately lower number of the MBE/WBE Participation evaluation
points than the maximum MBE/WBE Participation evaluation points.

If No Participation: Vendors fajling to propose any commercially useful MBE/WRBE participation
shall be assigned a score of 0 in this evaluation category.
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3.63

364

36.5

3.6.6

MBE/WBE Participation evaluation points shall be assigned using the following formula:

Maximum ioned
MBE/WBE Assigne
Vendor’s Proposed MBE % < 10% + WBE % < 5% X Particication = MBE/WBE
State’s Target MBE % (10) + WBE % (5) Evalostion Pmﬁc@pfﬁon
points (10) ponts

If the vendor is proposing MBE/WBE participation, in order to receive evaluation consideration for
MBE/WBE participation, the vendor must provide the following information with the proposal.

a.

Participation Commitment - If the vendor is proposing MBE/WBE participation, the vendor must
complete Exhibit E, Participation Commitment, by listing each proposed MBE and WBE, the
committed percentage of participation for each MBE and WBE, and the commercially useful
products/services to be provided by the listed MBE and WBE. If the vendor submitting the proposal
is a qualified MBE and/or WBE, the vendor must include the vendor in the appropriate table on the
Participation Commitment Form.

Documentation of Intent to Participate — The vendor must ejther provide a properly completed
Exhibit F, Documentation of Intent to Participate Form, signed and dated no earlier than the RFP
issuance date by each MBE and WBE proposed or must provide a letter of intent signed and dated
no earlier than the RFP issuance date by each MBE and WBE proposed which: (1) must describe the
products/services the MBE/WBE will provide and (2) should include evidence that the MBE/WBE
is qualified, as defined herein (i.e., the MBE/WBE Certification Number or a copy of MBE/WBE
certificate issued by the Missouri OEO). If the vendor submitting the proposal is a qualified MBE
and/or WBE, the vendor is not required to complete Exhibit F, Documentation of Intent to
Participate Form or provide a recently dated letter of intent.

Commitment ~ If the vendor’s proposal is awarded, the percentage level of MBE/WBE participation
committed to by the vendor on Exhibit E, Participation Commitment, shall be interpreted as a contractual

requirement.

Definition - Qualified MBE/WBE:

a.

In order to be considered a qualified MBE or WBE for purposes of this RFP, the MBE/WBE must
be certified by the State of Missouri, Office of Administration, Office of Equal Opportunity (OEO)
by the proposal opening date.

MBE or WBE means a business that is a sole proprietorship, partnership, joint venture, or
corporation in which at least fifty-one percent (51%) of the ownership interest is held by minorities
or women and the management and daily business operations of which are controlled by one or more
minorities or women who own it.

Minority is defined as belonging to one of the following racial minority groups: African Americans,
Native Americans, Hispanic Americans, Asian Americans, American Indians, Eskimos, Aleuts, and
other groups that may be recognized by the Office of Advocacy, United States Small Business
Administration, Washington, D.C.
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3.6.7

3.7

3.7.1

Resources - A listing of several resources that are available to assist vendors in their efforts to identify
and secure the participation of qualified MBEs and WBEs is available at the website shown below or by
contacting the Office of Equal Opportunity (OEO) at:

Office of Administration, Office of Equal Opportunity (OEQO)

Harry S Truman Bldg., Room 630, P.Q. Box 809, Jefferson City, MO 65102-0809

Phone: (877)259-2963 or (573) 751-8130
Fax: (573) 522-8078
Web site: http://oeo.mo.gov

Miscellaneous Submittal Information:

Organizations for the Blind and Sheltered Workshop Preference - Pursuant to section 34.165, RSMo, and
1 CSR 40-1.050, a ten (10) bonus point preference shall be granted to vendors including products and/or
services manufactured, produced or assembled by a qualified nonprofit organization for the blind
established pursuant to 41 U.S.C. sections 46 to 48¢c or a sheltered workshop holding a certificate of
approval from the Department of Elementary and Secondary Education pursuant to section 178.920,

RSMo.

a. In order to qualify for the ten bonus points, the following conditions must be met and the following
evidence must be provided:

1y

2)

3

The vendor must either be an organization for the blind or sheltered workshop or must be
proposing to utilize an organization for the blind/sheltered workshop as a subcontractor and/or
supplier in an amount that must equal the greater of $5,000 or 2% of the total dollar value of the
contract for purchases not exceeding $10 million.

The services performed or the products provided by the organization for the blind or sheltered
workshop must provide a commercially useful function related to the delivery of the
contractually-required service/product in a manner that will constitute an added value to the
contract and shall be performed/provided exclusive to the performance of the contract.
Therefore, if the services performed or the products provided by the organization for the blind
or sheltered workshop is utilized, to any extent, in the vendor’s obligations outside of the
contract, it shall not be considered a valid added value to the contract and shall not qualify as
participation in accordance with this clause. '

If the vendor is proposing participation by an organization for the blind or sheltered workshop,
in order to receive evaluation consideration for participation by the organization for the blind or
sheltered workshop, the vendor must provide the following information with the proposal:

= Participation Commitment - The vendor must complete Exhibit E, Participation
Commitment, by identifying the organization for the blind or sheltered workshop and the
commercially useful products/services to be provided by the listed organization for the
blind or sheltered workshop. If the vendor submitting the proposal is an organization for
the blind or sheltered workshop, the vendor must be listed in the appropriate table on the
Participation Commitment Form.

» Documentation of Intent to Participate — The vendor must either provide a properly
completed Exhibit F, Documentation of Intent to Participate Form, signed and dated no
earlier than the RFP issuance date by the organization for the blind or sheltered workshop
proposed or must provide a recently dated letter of intent signed and dated no earlier than
the RFP issuance date by the organization for the blind or sheltered workshop which: (1)
must describe the products/services the organization for the blind/sheltered workshop will
provide and (2) should include evidence of the organization for the blind/sheltered
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workshop qualifications (e.g. copy of certificate or Certificate Number for Missouri
Sheltered Workshop).

NOTE: If the vendor submitting the proposal is an organization for the blind or sheltered
workshop, the vendor is not required to complete Exhibit F, Documentation of Intent to
Participate Form or provide a recently dated letter of intent.

b. A list of Missouri sheltered workshops can be found at the following internet address:
htip://dese.mo.gov/special-education/sheltered-workshops/directories

c. The websites for the Missouri Lighthouse for the Blind and the Alphapointe Association for the
Blind can be found at the following internet addresses:

htip://www.lhbindustries.com
hitp://www.alphapointe.org

d. Commitment — If the vendor’s proposal is awarded, the organization for the blind or sheltered
workshop participation committed to by the vendor on Exhibit E, Participation Commitment, shall
be interpreted as a contractual requirement.

3.7.2 Service-Disabled Veteran Business Enterprises (SDVEs) - Pursvant to section 34.074, RSMo, and 1 CSR
40-1.050, the Division of Purchasing (Purchasing) has a goal of awarding three (3) percent of all contracts
for the performance of any job or service to qualified service-disabled veteran business enterprises
(SDVEs). A three (3) point bonus preference shall be granted to vendors including products and/or
services manufactured, produced or assembled by a qualified SDVE.

a. In order to qualify for the three bonus points, the following conditions must be met and the following
evidence must be provided:

1) The vendor must either be an SDVE or must be proposing to utilize as SDVE as a
subcontractor and/or supplier that provides at least three percent (3%) of the total contract
value.

2) The services performed or the products provided by the SDVE must provide a commercially
useful function related to the delivery of the contractually-required service/product in a manner
that will constitute an added value to the contract and shall be performed/provided exclusive to
the performance of the contract. Therefore, if the services performed or the products provided
by the SDVE are utilized, to any extent, in the vendor’s obligations outside of the contract, it
shall not be considered a valid added value to the contract and shall not qualify as participation
in accordance with this clause.

3) In order to receive evaluation consideration for pasticipation by an SDVE, the vendor must
provide the following information with the proposal:

» Participation Commitment - The vendor must complete Exhibit E, Participation
Commitment, by identifying each proposed SDVE, the committed percentage of
participation for each SDVE, and the commercially useful products/services to be provided
by the listed SDVE. If the vendor submitting the proposal is a qualified SDVE, the vendor
must be listed in the appropriate table on the Participation Commitment Form.

» Documentation of Intent to Participate — The vendor must either provide a properly
completed Exhibit F, Documentation of Intent to Participate Form, signed and dated no
earlier than the RFP issuance date by the SDVE or a recently dated letter of intent signed
and dated no earlier than the RFP issuance date by the SDVE which: (1) must describe the
products/services the SDVE will provide and (2) must include the SDV Documents
described below as evidence that the SDVE is qualified, as defined herein.
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3.73

3.74

»  Service-Disabled Veteran (SDV) Documents - If a participating organization is an SDVE,
unless previously submitted within the past five (5) years to the Purchasing, the vendor
must provide the following Service-Disabled Veteran (SDV) documents:

v’ acopy of the SDV’s award letter from the Department of Veterans Affairs or a copy of
the SDV’s discharge paper (DD Form 214, Certificate of Release or Discharge from
Active Duty); and

v acopy of the SDV’s documentation certifying disability by the appropriate federal
agency responsible for the administration of veterans’ affairs.

NOTE:

a) If the vendor submitting the proposal is a qualified SDVE, the vendor must include
the SDV Documents as evidence that the vendor qualifies as an SDVE. However,
the vendor is not required to complete Exhibit F, Documentation of Intent to
Participate Form or provide a recently dated letter of intent.

b) If the SDVE and SDV are listed on the following internet address, the vendor is not
required to provide the SDV Documents listed above.

http://oa.mo.gov/sites/default/files/sdvelisting . pdf

b. Commitment — If awarded a contract, the SDVE participation committed to by the vendor on Exhibit
E, Participation Commitment, shall be interpreted as a contractual requirement.

¢. Definition - Qualified SDVE:

1) SDVE is doing business as a Missouri firm, corporation, or individual or maintaining a
Missouri office or place of business, not including an office of a registered agent;

2) SDVE has not less than fifty-one percent (51%) of the business owned by one (1) or more
service-disabled veterans (SDVs) or, in the case of any publicly-owned business, not less than
fifty-one percent (51%) of the stock of which is owned by one (1) or more SDVs;

3) SDVE has the management and daily business operations controlled by one (1) or more SDV's;

4) SDVE has a copy of the SDV’s award letter from the Department of Veterans Affairs or a copy
of the SDV’s discharge paper (DD Form 214, Certificate of Release or Discharge from Active
Duty), and a copy of the SDV’s documentation certifying disability by the appropriate federal
agency responsible for the administration of veterans’ affairs; and

5) SDVE possesses the power to make day-to-day as well as major decisions on matters of
management, policy, and operation.

Affidavit of Work Authorization and Documentation - Pursuant to section 285.530, RSMo, if the vendor
meets the section 285.525, RSMo; definition of a “business entity”
(http://www.moga.mo.gov/statutes/C200-299/2850000525 HTM), the vendor must affirm the vendor’s
enrollment and participation in the E-Verify federal work authorization program with respect to the
employees hired after enrollment in the program who are proposed to work in connection with the
services requested herein. The vendor should complete applicable portions of Exhibit G, Business Entity
Certification, Enrollment Documentation, and Affidavit of Work Authorization. The applicable portions
of Exhibit G must be submitted prior to an award of a contract.

Debarment Certification — The vendor certifies by signing the signature page of this original document
and any addendum signatute page(s) that the vendor is not presently debarred, suspended, proposed for
debarment, declared ineligible, voluntarily excluded from participation, or otherwise excluded from or
ineligible for participation under federal assistance programs. The vendor should complete and return the
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attached certification regarding debarment, etc., Exhibit H with the proposal. This document must be
satisfactorily completed prior to award of the contract.

The vendor should complete and submit Exhibit I, Miscellaneous Information.

Business Compliance - The vendor must be in compliance with the laws regarding conducting business in
the State of Missouri. The vendor certifies by signing the signature page of this original document and
any addendum signature page(s) that the vendor and any proposed subcontractors either are presently in
compliance with such laws or shall be in compliance with such laws prior to any resulting contract award.
The vendor shall provide documentation of compliance upon request by the Division of Purchasing. The
compliance to conduct business in the state shall include, but not necessarily be limited to:

a. Registration of business name (if applicable) with the Secretary of State at
http://sos.mo.gov/business/startBusiness asp

Certificate of authority to transact business/certificate of good standing (if applicable)

Taxes (e.g., city/county/state/federal)

State and local certifications (e.g., professions/occupations/activities)

Licenses and permits (e.g., city/county license, sales permits)

Insurance (e.g., worker’s compensation/unemployment compensation)

"o a0 o

The vendor should refer to the Missouri Business Portal at http://business.mo.gov for additional
information.



DocuSign Envelope ID: 669B97CC-8F30-4D09-AEE8-9F452AB9CAC3

RFPS30034931700285 Page 37
EXHIBIT A
VYENDOR INFORMATION
[ The vendor should provide the following information about the vendor’s organization: J

a. Provide a brief company history, including the founding date and number of years in busipess as currently
constituted.

b. Describe the nature of the vendor’s business, type of services performed, etc. Identify the vendor’s website
address, if any.

¢. Describe any previous project experiences of a similar nature and complexity in scope, responsibility and
technologies involved.

d. Provide information regarding previous experience working with federal agencies, state, county, and city
governments,

e. Indicate the number of years the vendor’s business has been providing services of the nature of those
described in the RFP for government entities.

f. Provide the vendor’s experience developing multi-resolution orthoimagery mapping products.
g. Provide the vendor’s experience developing multi-resolution orthoimagery using airborne GPS.

h. Submit a sample(s) of digital orthoimagery and other photogrammetric products produced for a previous or
current client that are representative of the product required herein. However, if the vendor is proposing
another entity to provide the services, the vendor should submit samples of some of the proposed entity’s
previous digital orthoimagery and other photogrammetric products produced.
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EXHIBIT B
CURRENT/PRIOR EXPERIENCE

The vendor should copy and complete this form documenting the vendor and any subcontractor’s current/prior
experience considered relevant to the services required herein. In addition, the vendor is advised that if the
contact person listed for verification of services is unable to be reached during the evaluation, the listed
experience may not be considered.

I Vendor Name or Subcontractor Name: I

Name of Reference
Company:

Address of Reference
Company

v Street Address

¥ City, State, Zip

Reference Contact Person
Information:

v Name

v"  Phone Number

v" E-mail Address

T~ |

==

—

—

r—————————

Dates of Services:

If service/contract has
terminated, specify reason:

————————

Dollar Value of Services

S

Description of Services
Performed including the
Following:

v'  Acquisition of Digital
Orthoimagery

v Acquisition of
LiDAR Elevation
Data

v Creation of Digital
Terrain Model from
LiDAR

L v' Creation of Digital

Elevation Model
from LiDAR

v’ Creation of Contours
Lines

v Planimetric Mappin

e
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EXHIBIT C

EXPERTISE OF KEY PERSONNEL
(Copy and complete this table for each key person proposed)

Name of Person:

Educational Degree (s): include
college or university, major, and dates

License(s)/Certification(s), number(s),
expiration date(s), if applicable:

Specialized Training Completed.

Number of years’ experience in area
of service proposed to provide:

Describe person’s relationship to
vendor. If employee, number of
years. If subcontractor, describe
other/past working relationships

Describe this person’s responsibilities
over the past 12 months.

Previous employer(s), positions, and
Dates

Identify specific information about
experience in:

Clearly identify the experience, provide dates, describe the person’s
role and extent of involvement in the experience

v All types of Photogrammetry
projects

v Modifying existing Digital
Terrain Model(DTM) to produce
quality orthoimagery

v Acquisition of Digital
Orthoimagery

v Acquisition of LiDAR Elevation
Data

v Creation of Digital Terrain Model
from LiDAR

v" Creation of Digital Elevation
Model from LiDAR

Creation of Contours Lines

F
AN

Planimetric Mapping
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EXHIBIT D
METHOD OF PERFORMANCE

The vendor should use this Exhibit, or any format desired, to present a written plan for performing the
requirements specified in this Request for Proposal.

1. The vendor should indicate in the table below which products/services they are able to provide.
Additionally, the vendor should identify any additional photogrammetric mapping products and services
that the vendor is able to provide.

CHECK BOX BELOWIF | CHECK BOX BELOW IF A

PRODUCT/SERVICE THE VENDOR SUBCONTRACTOR IS
DESCRIPTION PROVIDES SPECIFIED { PROPOSED TO PROVIDE

PRODUCT/SERVICE THE PRODUCT/SERVICE

Acquisition of Digital Orthoimagery

Acquisition of LiDAR Elevation Data

Creation of Digital Terrain Model
from LiDAR

Creation of Digital Elevation Model
from LiDAR

Creation of Contours Lines

__— | Planimetric Mapping

2. The vendor should provide a description of their proposed project approach for categories of
products/services the vendor proposes to provide.

e The vendor should provide any details of their proposed services supporting innovative
approaches that will meet the requirements of the RFP and minimize costs.

e The vendor should highlight any portion of their approach that would expedite completion of
projects.

e The vendor should provide a description of their plan to keep state agency personnel involved and
informed of project progress and decision points.

e The vendor should include their proposed Quality Assurance Plan and Quality Control
process(es). The vendor should include a flowchart illustrating the process(es).

3, The vendor should state whether a digital sensor camera or an analog (film) camera will be utilized in
performance of the contract requirements.
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® The vendor shall provide details regarding equipment, software, etc. proposed for use in
performance of requirements of the RFP. The vendor should highlight the benefit or requirement
for using the proposed equipment, software, etc.

4. The vendor should provide information related to the availability of equipment and personnel to provide
services for the categories of services the vendor proposes to provide.

o The vendor should provide details regarding their ability to deploy surveying personnel to
complete projects in a timely manner.

e The vendor should provide details regarding their ability to deploy equipment and personnel to
provide the photogrammetric mapping products and services in a timely manper.

e The vendor should provide information regarding their ability to keep the same personnel and
equipment available on each phase of an individual project.

S. Economic Impact to Missouri - the vendor should describe the economic advantages that will be realized
as a result of the vendor performing the required services. The vendor should respond to the following:

e Provide a description of the proposed services that will be performed and/or the proposed products
that will be provided by Missourians and/or Missouri products.

e Provide & description of the economic impact returned to the State of Missouri through tax revenue
obligations.

e Provide a description of the company’s economic presence within the State of Missouri (e.g., type of
facilities: sales offices; sales outlets; divisions; manufacturing; warehouse; other), including Missouri
employee statistics.

| EXHIBIT D.6 ADDED PER BAFO #001 ]
6. The vendor should provide the information included in the table below, if necessary the vendor may add
additional pages:

Is the Aircraft Owned, Leased, ot
Subcontracted? If Leased or
Subcontracted, Who is Providing the
Equipment?

Description of Aircraft Where is the Aircraft Based?
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EXHIBIT E
PARTICIPATION COMMITMENT

Minority Business Enterprise/Women Business Enterprise (MBE/WBE) and/or Organization for the

Blind/Sheltered Workshop and/or_Service-Disabled Veteran Business Enterprise (SDVE) Participation
Commitment — If the vendor is committing to participation by or if the vendor is a qualified MBE/WBE and/or
organization for the blind/sheltered workshop and/or a qualified SDVE, the vendor must provide the required
information in the appropriate table(s) below for the organization proposed and must submit the completed exhibit
with the vendor’s proposal.

For Minority Business Enterprise (MBE) and/or Woman Business Enterprise (WBE) Participation, if proposing
an entity certified as both MBE and WBE, the vendor must either (1) enter the participation percentage under
MBE or WBE, or must (2) divide the participation between both MBE and WBE. If dividing the participation, do
not state the total participation on both the MBE and WBE Participation Commitment tables below. Instead,
divide the total participation as proportionately appropriate between the tables below.

MBL Participation Commirment Table

(The services performed or the products provided by the listed MBE must provide a commercially useful function related to
the delivery of the contractually-required service/product in a manner that will constitute an added value to the contract and
shall be performed/provided exclusive to the performance of the contract.)

Committed Description of Products/Services to be Provided by
Percentage of Listed MBE
Name of Each Qualified Minority Participation The vendor should also include the paragraph
Business Enterprise (MBE) for Each MBE number(s) from the RFP which requires the
Proposed (% of the Actual | product/service the MBE is proposed to perform and
Total Contract | describe how the proposed product/service constitutes
Value) added value and will be exclusive to the contract.
1. W Product/Service(s) proposed:
% ................................................................
RFP Paragraph References:
2. Product/Service(s) proposed:
% ................................................................
RFP Paragraph References:
3. Product/Service(s) proposed:
% ................................................................
RFP Paragraph References:
4. Product/Service(s) proposed:
Total MBE Percentage:
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WBE Participation Commitment Table

(The services performed or the products provided by the listed WBE must provide a commercially useful function velated to
the delivery of the contractually-required service/product in a manner that will constitute an added value to the contract and
shall be performed/provided exclusive to the performance of the contract.)
Committed Description of Products/Services to be Provided by
Percentage of Listed WBE
Name of Each Qualified Women Participation The vendor should also include the paragraph
Business Enterprise (WBE) for Each WBE number(s) from the RFP which requires the
proposed (% of the Actual | product/service the WBE is proposed to perform and
Total Contract | describe how the proposed product/service constifutes
Value) added value and will be exclusive to the contrac.
1. Product/Service(s) proposed:
R ST o et T o i R EROTEIEI LI EE
RFP Paragraph References:
2. Product/Service(s) proposed:
G e e i smmvaccccm—mcedcarmecmrrm e ar A s e amAmaer e e m—— e e
% RFP Paragraph References:
: |
3. Product/Service(s) proposed:
% ...................... L g P g
RFP Paragraph References:
4, Product/Service(s) proposed:
b T e M T Sty A ARGttt
RFP Paragraph References:

Organization foyr the Blind/Sheltered Workshop Commitment Table

By completing this table. the vendor commits to the use of the vraanization at the areater of 32,000 or 2% of the

actual total dolar value of contract.

(The services performed or the products provided by the listed Organization for the Blind/Sheltered Workshop must provide
a commercially useful function related to the delivery of the contractually-required service/product in a manner that will
constitute an added value to the contract and shall be performed/provided exclusive to the performance of the contract.)
Description of Products/Services to be Provided by

Listed Organization for the Blind/Sheltered Workshop

The vendor should also include the paragraph number(s)

Name of Organization for the Blind or Sheltered Jrom the REP which requires the product/service the

Workshop Proposed organization for the blind/sheltered workshop is proposed
to perform and describe how the proposed product/service
constitutes added value and will be exclusive fo the

contract,
I. ' : Product/Service(s) proposed:
'RFP Paragraph References: 7
2. Product/Service(s) proposed:

RFP Paragraph References:
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SDAE Participation Commitment Table
(The services performed or the products provided by the listed SDVE must provide a commercially useful function related to
the delivery of the contractually-required service/product in 2 manner that will constitute an added value to the contract and
shall be performed/provided exclusive to the performance of the contract.)

Committed Description of Products/Services to be Provided by

Percentage of Listed SDVE
Name of Each Qualified Service- Participation The vendor should also include the paragraph
Disabled Veteran Business . | for Each SDVE number(s) from the REP which requires the

Enterprise (SDVE) Proposed (% of the Actual | product/service the SDVE is proposed to perform and
Total Contract | describe how the proposed product/service constitutes

Value) added value and will be exclusive to the contract.
1. Product/Service(s) proposed:
BT U
* TRFP Paragraph References:
2. Product/Service(s) proposed:
L P S

RFP Paragraph References:

Total SDVE Percentage: o
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EXHIBIT ¥

DOCUMENTATION OF INTENT TO PARTICIPATE

If the vendor is proposing to include the participation of a Minority Business Enterprise/Women Business
Enterprise (MBE/WBE) and/or Organization for the Blind/Sheltered Workshop and/or qualified Service-Disabled
Veteran Business Enterprise (SDVE) in the provision of the products/services required in the RFP, the vendor
must either provide a recently dated letter of intent, signed and dated no earlier than the RFP issuance date, from
each organization documenting the following information, or complete and provide this Exhibit with the vendor’s
proposal.

~ Copy This Form For Each Organization Proposed ~

Vendor Name:

This Scetion To Be Com

pleced by Participating Oreanization:

By completing and signing this form, the undersigned fereby confirms the intent of the named participating organization to provide the productsfservices
identified herein for the vendor identified abowe,

Indicate appropriate business classification(s):
MBE WBE Organization for the Blind Sheltered Workshop SDVE

Name of Organization:

(Name of MBE, WBE, Organization for the Blind, Sheltered Workshop, or SDVE)

Contact Name: Email:
Address (If SDVE, provide Phone #:
MO Address):
City: Fax #:
State/Zip: Certification #
SDVE’s Website Certification  (or attach copy of certification)
Address: Expiration
Date;
Service-Disabled ' SDV's
Veteran’s (SDV) Name; Signature:
(Please Print)

PRODUCTS/SERVICES PARTICIPATING ORGANIZATION AGREED TO PROVIDE

Describe the products/services you (as the participating organization) have agreed to provide:

Authorized Sienature:

Auwthorized Signature of Participating Organization Date
(MBE, WBE, Organization for the Blind, Sheltered Workshop, or (Dated no earlier than
SDVE} the RFP issuance date) -
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EXHIBIT F, continued

DOCUMENTATION OF INTENT TO PARTICIPATE
SERVICE-DISABLED VETERAN BUSINESS ENTERPRISE (SDVE)

If a participating organization is an SDVE, unless the Service-Disabled Veteran (SDV) documents were
previously submitted within the past five (5) years to the Division of Purchasing (Purchasing), the vendor must
provide the following SDV documents:

e a copy of the SDV’s award letter from the Department of Veterans Affairs or a copy of the SDV’s
discharge paper (DD Form 214, Certificate of Release or Discharge from Active Duty), AND

e a copy of the SDV’s documentation certifying disability by the appropriate federal agency
responsible for the administration of veterans’ affairs.

(NOTE: The SDV’s award letter, the SDV’s discharge paper, and the SDV’s documentation certifying
disability shall be considered confidential pursuant to subsection 14 of section 610.021, RSMo.)

The vendor should check the appropriate statement below and, if applicable, provide the requested
information.

3 No, 1 have not previously submitted the SDV documents specified above to the Purchasing and therefore
have enclosed the SDV documents.

C1 Yes, I previously submitted the SDV documents specified above within the past five (5) years to the
Purchasing.

Date SDV Documents were Submitted:

Previous Proposal/Contract Number for Which the SDV Documents were Submitted:

(if applicable and known)

(NOTE: 1If the proposed SDVE and SDV are listed on the Purchasing SDVE database located at
http://oa.mo.gov/sites/default/files/sdvelisting.pdf, then the SDV documents have been submitted to the
Purchasing within the past five [5] years. However, if it has been determined that an SDVE at any time no longer
meets the requirements stated above, the Purchasing will remove the SDVE and associated SDV from the
database.)

FOR STATE USE ONLY

SDV Documents - Verification Completed By:

Buyer Date
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EXHIBIT G

BUSINESS ENTITY CERTIFICATION, ENROLLMENT DOCUMENTATION,
AND AFFIDAVIT OF WORK AUTHORIZATION

BUSINESS ENTITY CERTIFICATION:

The vendor must certify their current business status by completing either Box A or Box B or Box C on this
Exhibit.

BOX A: To be completed by a non-business entity as defined below.

BOX B: To be completed by a business entity who has not yet completed and submitted documentation
pertaining to the federal work authorization program as described at http:/www.uscis.gov/e-verify.

BOX C: To be completed by a business entity who has current work authorization documentation on file with
a Missouri state agency including Division of Purchasing.

Business entity, as defined in section 285.525, RSMo, pertaining to section 285.530, RSMo, is any person or group of persons performing
or engaging in any ectivity, enterprise, profession, or occupation for gain, benefit, advantage, or livelihood. The term “business entity”
shall inciude but not be limited to self-employed individuals, parmerships, corporations, contractors, and subcontractors. The term
“business entity” shall include any business entity that possesses a business permit, license, or tax certificate issued by the state, any
business entity that is exempt by law from obtdining such a business permit, and any business entity that is operating unlawfully without
such a business permit. . The term “business entity” shall not include a self-employed individual with no employees or entities utilizing the
services of direct scllers as defined in subdivision (17) of subsection 12 of section 288.034, RSMo.

Note: Regarding govemnmental entities, business entity includes Missouri schools, Missouri universities (other than stated in Box C), out of
state agencies, out of state schools, out of state universities, and political subdivisions. A business entity does not include Missouri state
agencies and federal government entities,

BOX A - CURRENTLY NOT A BUSINESS ENTIHTY

1 certify that (Company/Individual Name) DOES NOT CURRENTLY MEET
the definition of a business entity, as defined in section 285.525, RSMo pertaining to section 285.530, RSMo
as stated above, because: (check the applicable business status that applies below)

[]-T am a self-employed individual with no employees; OR

[)- The company that I represent employs the services of direct sellers as defined in subdivision
(17) of subsection 12 of section 288.034, RSMo.

I certify that I am not an alien unlawfully present in the United States and if
(Company/Individual Name) is awarded a contract for the services requested herein under

(RFP Number) and if the business status changes during the life of the contract to become a business entity as
defined in section 285.525, RSMo pertaining to section 285.530, RSMo then, prior to the performance of any
services as a business entity, (Company/Individual Name) agrees to complete Box
B, comply with the requirements stated in Box B and provide the Division of Purchasing with all
documentation required in Box B of this exhibit,

Authorized Representative’s Name (Please Print) Authorized Representative's Signature

Company Name (if applicable) Date
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EXHIBIT G, continued

BOX B - CURRENT BUSINESS ENTITY STATUS

I certify that (Business Entity Name) MEETS the definition of a business entity as
defined in section 285.525, RSMo pertaining to section 285.530.

0-

[]-

Authorized Business Entity Representative’s Authorized Business Entity
Name (Please Print) Representative’s Signature
Business Entity Name Date

E-Mail Address

As a business entity, the vendor must perform/provide each of the following. The vendor should check each to
verify completion/submission of all of the following:

Enroll and participate in the E-Verify federal work authorization program (Website:

http://www uscis.gov/e-verify; Phone: 888-464-4218; Email: e-verify@dhs.gov) with respect to the
employees hired after enroliment in the program who are proposed to work in connection with the
services required herein;

AND

Provide documentation affirming said company’s/individual’s enrollment and participation in the E-
Verify federal work authorization program. Documentation shall include EITHER the E-Verify
Employment Eligibility Verification page listing the vendor’s name and company ID OR a page from
the E-Verify Memorandum of Understanding (MOU) listing the vendor’s name and the MOU
signature page completed and signed, at minimum, by the vendor and the Department of Homeland
Security — Verification Division. If the signature page of the MOU lists the vendor’s name and
company ID, then no additional pages of the MOU must be submitted;

AND

Submit a completed, notarized Affidavit of Work Authorization provided on the next page of this
Exhibit.
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EXHIBIT G, continued

AFFIDAVIT OF WORK AUTHORIZATION:

The vendor who meets the section 285.525, RSMo, definition of a business entity must complete and return the
following Affidavit of Work Authorization.

Comes now (Name of Business Entity Authorized Representative) as
(Position/Title) first being duly swom on my oath, affirm
{Business Entity Name) is enrolled and will continue to participate in the E-Verify federal work authorization
program with respect to employees hired after enrollment in the program who are proposed to work in connection
with the services related to contract(s) with the State of Missouri for the duration of the contract(s), if awarded in
accordance with subsection 2 of section 285.530, RSMo. 1 also affirm that {Business
Entity Name) does not and will not knowingly employ a person who is an unauthorized alien in connection with
the contracted services provided under the contract(s) for the duration of the contract(s), if awarded.

In Affirmation thereof, the facts stated above are true and correct. (The undersigned understands that false
statements made in this filing are subject to the penalties provided under section 575.040, RSMo.)

Authorized Representative’s Signature Printed Name

Title Date

E-Mail Address E-Verify Company 1D Number

Subscribed and sworn to before me this of . Tam
. T DAYy T T {MONTH YEAR} -

commissioned as a notary public within the County of , State of
(NAME OF COUNTY)

and my commission expires on

- INAMEOFSTATE (DATES

Signature of Notary Date
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EXHIBIT G. continued

BOX C ~ AFFIDAVIT ON FILE - CURRENT BUSINESS ENTITY STATUS

I certify that (Business Entity Name) MEETS the definition of a business entity as
defined in section 285.525, RSMo pertaining to section 285.530, RSMo and have enrolled and currently
participates in the E-Verify federal work authorization program with respect to the employees hired after
enrollment in the program who are proposed to work in connection with the services related to contract(s) with
the State of Missouri. We have previously provided documentation to a Missouri state agency or public
university that affirms enrollment and participation in the E-Verify federal work authorization program. The
documentation that was previously provided included the following.

¥ The E-Verify Employment Eligibility Verification page OR a page from the E-Verify Memorandum of
Understanding (MOU) listing the vendor’s name and the MOU signature page completed and signed by
the vendor and the Department of Homeland Security — Verification Division

v A current, notarized Affidavit of Work Authorization (must be completed, signed, and notarized within
the past twelve months).

Name of Missouri State Agency or Public University* to Which Previous E-Verify Documentation
Submitted:
(*Public University includes the following five schools under chapter 34, RSMo: Harris-Stowe State University ~ St. Louis;
Missouri Southern State University — Joplin; Missouri Western State University — St. Joseph; Northwest Missouri State University
— Maryville; Southeast Missouri State University — Cape Girardeau.)

Date of Previous E-Verify Documentation Submission:

Previous Bid/Contract Number for Which Previous E-Verify Documentation Submitted: (if known)

Authorized Business Entity Representative’s Authorized Business Entity

Name (Please Print) Representative’s Signature

Business Entity Name Date

E-Mail Address E-Verify MOU Company ID Number

FOR STATE OF MISSOURIL LSE ONLY

Documentation Verification Completed By:

Buyer Date
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EXHIBIT H

Certification Regarding

Debarment, Suspension, Ineligibility and Voluntary Exclusion
Lower Tier Covered Transactions

This certification is required by the regulations implementing Executive Order 12549, Debarment and
Suspension, 29 CFR Part 98 Section 98.510, Participants' responsibilities. The regulations were published as Part
VII of the May 26, 1988, Federal Register (pages 19160-19211).

(BEFORE COMPLETING CERTIFICATION, READ INSTRUCTIONS FOR CERTIFICATION)

€5} The prospective recipient of Federal assistance funds certifies, by submission of this proposal, that neither
it nor its principals are presently debarred, suspended, proposed for debarment, declared ineligible, or
voluntarily excluded from participation in this transaction by any Federal department or agency.

3] Where the prospective recipient of Federal assistance funds is unable to certify to any of the statements in
this certification, such prospective participant shall attach an explanation to this proposal.

Company Name DUNS # (if known)
Authorized Representative’s Printed Name Authorized Representative’s Title
Authorized Representative's Signature Date

Instructions for Certification

1. By signing and submitting this proposal, the prospective recipient of Federal assistance funds is providing the certification as set out below.

2. The certification in this clause is a material representation of fact upon which reliance was placed when this transaction was entered into. it
is later determined that the grosr'pedive recipient of Federal assistance funds knowingly rendered an erroneous certification, in addition to
_ g%elr r%nggdies a;lailable to the Federal Government, the Department of Labor (DOL) may pursue available remedies, including suspension

or debarment.

3. The prosgective recipient of Federal assistance funds shall provide immediate written nofice fo the person to which this propesal is submitted
if at any time the prospective recipient of Federal assistance funds learns that its certification was emoneous when subrmitted or has become
erroneous by reason of changed circumstances.

4. The terms “covered transaction,” "debarred,” "suspended,” “ineligible,” “lower tier covered fransaction,” “participant,” "person,” "primary
covered transaction,” *principal,” "proposal,” and "voluntarily excluded,” as used in this clause, have the meanings set out in the Definitions
and Coverage sections of rules implementing Executive Order 12549. You may contact the person to which this proposal is submitted for
assistance in obtaining a copy of those regulations.

5. The prospective recirient of Federal assistance funds agrees by submitting this proposal that, should the proposed covered transaction be
entered into, it shall not knowm%y enter into any lower tier covered transaction with a person who is debarred, suspended, declared
inaligible, or voluntarily excluded from participation in this covered transaction, unless authorized by the DOL.

6. The prospective recipient of Federal assistance funds further agrees by submitting this praposal that it will include the clause titled
“Certfication Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion - Lower Tier Covered Transactions,” without
modification, in all lower tier covered transactions and in all solicitations for lower tier covered transactions.

7. A participant in a covered transaction may rely upon a certification of a prospective participant in a lower tier covered transaction that it is not
debarred, suspended, ineligible, or voluntarily excluded from the covered transaction, unless it knows that the certification is erroneous. A
participant may decide the method and frequency by which it determines the eligibility of its principals. Each participant may but is not
required to check the List of Parties Excluded from Procurement or Nonprocurement Programs.

8. Nothing contained in the foregoing shall be construed to require establishment of a system of records in order to render in good faith the
certification required by this clause. The knowledge and information of a parficipant is not required to exceed that which s normally
possessed by a prudent person in the ordinary course of business dealings.

9. Except for transactions authorized under paragrms of these instructions, if a participant in a covered transaction knowingly enters into a
lower tier covered transaction with a person is suspended, debarred, ineligible, or voluntary excluded from participation in this
transaction, in ‘addition to other remedies available to the Federal Government, the DOL may pursue available remedies, including
suspension and/or debarment.
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EXHIBIT 1

MISCELLANEOUS INFORMATION

Outside United States: If any products and/or services offered under this RFP are being manufactured or
performed at sites outside the United States, the vendor MUST disclose such fact and provide details in the space
below or on an attached page.

Are any of the vendor’s proposed products and/or services being Yes No
manufactured or performed at sites outside the United States? —_— —_—
If YES, do the proposed products/services satisfy the conditions
described in section 4, subparagraphs 1, 2, 3, and 4 of Executive
Order 04-09? (see the following web link: Yes - No .
http://s1.s0s.mo.gov/CMSImages/Library/Reference/Orders/2004/eo0
04_009.pdf)
If YES, mark the appropriate exemption below, and provide the requested details:
1. Unique good or service.
» EXPLAIN:
2. Foreign firm hired to market Missouri services/products to a foreign country.
¢ ldentify foreign country:
3. Economic cost factor exists
= EXPLAIN:
4. Vendor/subcontractor maintains significant business presence in the United States and only performs
trivial portion of contract work outside US.

e Identify maximum percentage of the overall value of the contract, for any contract period,
attributed to the value of the products and/or services being manufactured or performed at sites
outside the United States: %

¢ Specify what contract work would be performed outside the United States:

Employee/Conflict of Interest:

Vendors who are elected or appointed officials or employees of the State of Missouri or any political
subdivision thereof, serving in an executive or administrative capacity, must comply with sections
105.450 to 105.458, RSMo, regarding conflict of interest. If the vendor or any owner of the vendor’s
organization is currently an elected or appointed official or an employee of the State of Missouri or any
political subdivision thereof, please provide the following information:

Name and title of elected or appointed official or
employee of the State of Missouri or any political
subdivision thereof:

If employee of the State of Missouri or political
subdivision thereof, provide name of state agency or
political subdivision where employed:

Percentage of ownership interest in vendor’s
organization held by elected or appointed official or %
employee of the State of Missouri or political
subdivision thereof:
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Registration of Business Name (if applicable) with the Missouri Secretary of State: The vendor should
indicate the vendor’s charter number and company name with the Missouri Secretary of State. Additionally, the
vendor should provide proof of the vendor’s good standing status with the Missouri Secretary of State. If the
vendor is exempt from registering with the Missouri Secretary of State pursuant to section 351.572, RSMo.,
identify the specific section of 351.572 RSMo., which supports the exemption.

Charter Number (if applicable)

Company Name

section of 351.572 to support the exemption:

If exempt from registering with the Missouri Secretary of State pursuant to section 351.572 RSMo., identify the

Proposed Subcontractors - The vendor should identify any subcontractor(s) proposed to provide any of the

services required herein.

Proposed Subcontractor
Name and Address

Service Proposed to be Provided by the Proposed
Subcontractor
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Attachment 1

Band shall mean a range of wavelengths of electromagnetic radiation. Also, image data gathered at this
wavelength range.

Brightness Number shall mean a number (normally 0-255) representing relative reflectance or emittance
of an object in a digital image.

Buy-ups shall be defined as improvements over the standard base product (2-ft leaf-off True Color /CIR)
that may be purchased by a state agency or other authorized user of the contract.

CIR shall mean color infrared images

Deliverable shall mean the photogrammetric product delivered by the contractor to the ordering entity
DEM refers to Digitial Elevation Model

Digital Orthoimage shall mean a georeferenced image prepared from a perspective photograph or other
remotely-sensed data in which displacement of objects due to sensor orientation and terrain relief have
been removed. It has the geometric characteristics of a map and the image qualities of a photograph.

FGDC refers to the Federal Geographic Data Committee.

Field refers only to the entire field, including the value, of the geokey (as defined in the TIFF
Specification).

Geokey shall mean GeoTIFF information stored one level of abstraction lower than GeoTIFF tags.
Similar to a tag, but not as limited in number.

Ground Sample Distance (GSD) shall mean the area of ground represented in each pixel in x and y
components. :

Image File Directory contains information about an image. There must be at least one IFD in a TIFF file
and each IFD must have at least one entry.

LiDAR shall mean Light Detection and Ranging,
NADS3 shall mean North American Datum of 1983,
NAVDSS shall mean North American Vertical Datum of 1988,

Private tags shall mean TIFF tags numbered 32768 or higher. Private tags are not defined in the TIFF
Specification.

Public tags shall mean TIFF tags that are defined by the TIFF Specification.

Resample shall mean interpolation of pixel values based upon neighboring pixel values.

SPC shall mean State Plane Coordinate.

Tag refers only to the identifying number portion of the geokey (as defined in the TIFF Specification).
TIFF™ shall mean tagged image file format.

UTM shall mean Universal Transverse Mercator.
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List of Missouri Counties

County Square Miles (est.)
Adair 569
Andrew 436
Atchison 550
Audrain 696
Barry 790
Barton 596
Bates 851
Benton 752
Bollinger 622
Boone 690
Buchanan 415
Butler 700
Caldwell 429
Callaway 847
Camden 708
Cape Girardeau 587
Carroll 701
Carter 509
Cass 702
Cedar 498
Chariton 766
Christian 563
Clark 512
Clay 409
Clinton 423
Cole 399
Cooper 569
Crawford 743
Dade 506
Dallas 543
Daviess 569
Dekalb 426
Dent 754
Douglas 814
Dunklin 548
Franklin 929
Gasconade © 526
Gentry 492
Greene 677

Page 55
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Attachment 2 (continued)

List of Missouri Counties

Grundy 438
Harrison 726
Henry 732
Hickory 411
Holt 471
Howard 471
Howell 928
Iron 552
Jackson 616
Jasper 641
Jefferson 664
Johnson 833
Knox 506
Laclede 767
Lafayette 638
Lawrence 613
Lewis 511
Lincoln 641
Linn 621
Livingston 538
Macon 812
Madison 498
Maries 530
Marion 444
McDonald 539
Mercer 455
Miller 600
Mississippi 430
Moniteau 418
Monroe 670
Montgomery 541
Morgan 613
New Madrid 698
Newton 626
Nodaway 878
Oregon 791
Osage 612
Ozark 755
Pemiscot 510
Perry 485
Pettis 686
Phelps 674
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Attachment 2 (continued)

List of Missouri Counties

Pike 687
Platte 427
Polk 642
Pulaski 552
Putnam 519
Ralls 483
Randolph _ 487
Ray 574
Reynolds 814
Ripley 632
Saline 766
Schuyler 308
Scotland : 439
Scott 426
Shannon 1,004
Shelby 502
St Charles 593
St Clair 702
St Francois 454
St Louis 523
St Louis City 66
Ste Genevieve 507
Stoddard 830
Stone 510
Sullivan 651
Taney 651
Texas 1,178
Vernon 836
Warren 438
Washington 763
Wayne 774
Webster 593
Worth 267
Wright 683
Total square miles(est.) 69,680
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TAG LISTINGS AND TIFFINFO/LISTGEO SAMPLE OUTPUTS
Tag Listings

The following table summarizes the TIFF 6.0, GeoTIFF 1.0, and GeoKey requirements. The values in the table
are consistent with the TIFF 6.0 and GeoTIFF 1.0 standards, but there are fewer options than are allowed by
TIFF. Additional guidelines and requirements for the values of tags and keys are detailed in the Annex A.
Additional tags and keys may be used at the data producer’s option, providing they do not conflict with the
required tags.

TIFF tags required by baseline color TIFF:

TagName Decimal Hex Type Value
ImageWidth 256 100 SHORT or LONG
Imagelength 257 101 SHORT or LONG
BitsPerSample 258 102 SHORT 8.8,8
Compression 259 103 SHORT 1
Photometriclnterpretation 262 106 SHORT 2
Orientation 274 112 SHORT 1
StripOffsets 273 111 SHORT or LONG
SamplesPerPixel 277 115 SHORT or LONG 3
RowsPerStrip 278 116 SHORT or LONG 1
StripByteCounts 279 117 LONG or SHORT

TIFF tags defined by GeoTIFF:

TagName Decimal Hex Type Value
ModelPixelScaleTag 33550 830E DOUBLE

ModelTiepointTag 33922 8482 DOUBLE
GeoAsciiParamsTag 34737 87B1 ASCIlI

GeoKeyDirectoryTag 34735 87AF SHORT

GeoKeys defined by GeoTIFF:

TagName Decimal Hex Type Value
GTModelTypeGeoKey 1024 400 6.3.1.1 code 1
GTRasterTypeGeoKey 1025 401 6.3.1.2 code 1
GTCitationGeoKey 1026 402 ASCII
ProjectedCSTypeGeoKey 3072 C00 6.3.3.1 code
PCSCitationGeoKey 3073 Co1 ASCH

ProjLinearUnitsGeoKey 3076 co4 SHORT

Utility tiffinfo sample output
This listing is an output of the libtiff utility program “tiffinfo”.

TIFF Directory at offset 0x2370bc4
Image Width: 3247 Image Length: 3815
Resolution: 200, 200 (unitless)
Bits/Sample: 8
Compression Scheme: none
Photometric Interpretation: RGB color
Samples/Pixel: 3
Rows/Strip: 1
Planar Configuration: single image plane
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Utility lisigeo sample output

The following is an example of a GeoTIFF tag and GeoKey listing from a USGS image. This listing is the output
of the libgeotiff utility program “listgeo”. The projection information below the line “End_Of Geotiff” is implied
by the standard projection and is not stored explicitly in the data file. The descriptions are retrieved from
libgeotiff lookup tables in the listgeo application.

Geotiff_Information:
Version: 1
Key Revision: 1.0
Tagged_Information:
ModelTiepointTag (2,3):
0 0 0
337962 3763838 0
ModelPixelScaleTag (1,3):
2 2 1
End_Of Tags.
Keyed_Information:
GTModelTypeGeoKey (Short,1): ModelTypeProjected
GTRasterTypeGeoKey (Short, 1): RasterPixellsArea
GTCitationGeoKey (Ascii,45). "USGS n3309403nw_2_20050714"
ProjectedCSTypeGeoKey (Short,1): PCS_NAD83_UTM_zone_15N
PCSCitationGeoKey (Ascii,21): "NADS83 / UTM zone 15N"
ProjLinearUnitsGeoKey (Short,1): Linear Meter
End_Of Keys.
End Of Geotiff.

PCS = 26915 (name unknown)

Projection = 16015 ()

Projection Method: CT_TransverseMercator
ProjNatOriginLatGeoKey: 0.000000 ( 0d 0' 0.00"N)
ProjNatOriginLongGeoKey: -93.000000 ( 93d 0' 0.00"W)
ProjScaleAtNatOriginGeoKey: 0.999600
ProjFalseEastingGeoKey: 500000.000000
ProjFalseNorthingGeoKey: 0.000000

GCS: 4269/NADS3

Datum: 6269/North American Datum 1983

Ellipsoid: 7019/GRS 1980 (6378137.00,6356752.31)

Prime Meridian: 8901/Greenwich (0.000000/ 0d 0' 0.00"E)

Projection Linear Units: 9001/metre (1.000000m)

Comer Coordinates:

Upper Left  (337962.000,3763838.000) ( 94d45'16.56"W, 34d 0' 9.55"N)
Lower Left (337962.000,3756208.000) ( 94d45'11.47"W, 33d56' 1.94"N)
Upper Right ( 344456.000,3763838.000) ( 94d41'3.51"W, 34d 0'13.09"N)
Lower Right ( 344456.000,3756208.000) ( 94d40'58.63"W, 33d56' 5.47"N)

Center (341209.000,3760023.000) ( 94d43' 7.54"W, 33d58' 7.53"N)
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Buildings General

BLDG_GEN

Attachment 4

Page 60

All residential, commerclal

Rivers

HYDRO R]VER

BLDG TANK I

Polygon industrial and institutional

Out Buildings | BLDG_OUT Polygon i?;:;;dg‘afz gs::,h;:p?:t:s; N
Mobile Homes BLDG_MH Polygon All visible mobile homes

All visible pools; Must contain
Swimming Pools | BLDG_POOL Polygon field to discern above ground vs.

in-ground
Docks and Piers DOCKS Polygon All visible docks/piers
Foundations BLDG_FDN Polygon All visible foundations and ruins
]}Z,)grcc];lsegnd gi%:?g’gé{ Polygon All visible decks/porches
Canopies BLDG_CANOPY Polygon All visible canopies
Tanks

7 All water, gas, and other tanks

Lme/Polygon Co]lect all rivers

Dureams and HYDRO STREAM | Linc/Polygon | All visible streams and brooks
Ponds and Lakes | HYDRO_LAKE Polygon Closed, permanent bodies of water
Intermittent

HYDRO_STREAM _INT | Line

Visible intermittent streams

All paved and unpavcd edges of o

RD_EDGE PAVED Line street pavement including alleys.
Street and RD_EDGE-UNPAVED | Line Pavement edges must be
Pavement Edge RD_PAVED Polygon continuous and should not break at
RD_UNPAVED Polygon driveways, parking lots, or other
features.
All curb lines. Lines must be
Curb Lines RD_CURB Line continuous and should not break at
driveways, etc.
Front and Back of sidewatk. If
Sidewalk-Public | RD_SDWLK Polygon f;‘l’;‘ :{i“i‘;“::;’; ?e:g:?ecsld::: y
features take a precedent.
Identify all areas having more than
Parking Arcas PARKING_PAVED Polygon 5 parking spaces. Attribute table
PARKING _UNPAVED must have a field to discern Paved
vs. Unpaved.
Identify all public and private
Driveways BRIVE PAVED Polygon driveways. Attribute table must
DRIVE UNPAVED have a field to discern paved vs.
unpaved.
Airport AIRPORT Polygon Concord Airport paved area,
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Attachments

Attachments 5, 6, and 7 are separate links that must be downloaded separately from the
MissouriBUYS Statewide eProcurement System at: https:/missouribuys.mo.gov/bidboard.html.
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STATE OF MISSOURI
DIVISION OF PURCHASING

TERMS AND CONDITIONS — REQUEST FOR PROPOSAL

TERMINOLOGY/DEFINITIONS
Whenever the following words and expressions appear in a Request for Proposal (RFP) document or any addendum thereto, the definition or meaning
described below shall apply.

Agency and/or State Agency means the statutory unit of state government in the State of Missouri for which the equipment, supplies, and/or services
are being purchased by the Division of Purchasing (Purchasing). The agency is also responsible for payment.

Addendum means a written, official modification to an RFP.

Amendment means a written, official modification to a contract,

Attachment applies to all forms which are included with an RFP to incorporate any informational data or requirements related to the performance
requirements and/or specifications.

Proposal End Date and Time and similar expressions mean the exact deadline required by the RFP for the receipt of sealed proposals.

Yendor means the supplicr, vendor, person, or organization that responds to an RFP by submitting a proposal with prices to provide the equipment,
supplies, and/or services as required in the RFP document.

Buyer means the procurement staff member of Purchasing. The Coantact Person as referenced herein is usually the Buyer.

Coutract means a legal and binding agreement between two or morc competent parties, for a consideration for the procurement of equipment, supplies,
and/or services.

Contractor means a supplier, vendor, person, or organization who is a successful vendor as a result of an RFP and who enters into a contract

Exhibit applies to forms which are included with an RFP for the vendor to complete and submit with the sealed proposal prior to the specified end date
and time,

Request for Proposal {RFP) means the solicitation document issued by Purchasing to poteatial vendors for the purchase of equipment, supplies, and/or
services as described in the document. The definition includes these Terms and Conditions as well as all Pricing Pages, Exhibits, Attachments, and
Addendums thereto.

May means that a certain feature, component, or action is permissible, but not required.

. Mupst means that a certain feature, component, or action is a mandatory condition.

Pricing Page(s) applies to the form(s) on which the vendor must state the price(s) applicable for the equipment, supplies, and/or services required in the
RFP. The pricing pages must be completed and submitted by the vendor with the sealed proposal prior to the specified proposal end date and time.
RSMo (Revised Statutes of Missouri) refers to the body of laws enacted by the Legislature which govern the operations of all agencies of the State of
Missouri. Chapter 34 of the statutes is the primary chapter governing the operations of Purchasing.

Shall has the same meaning as the word must.

Should means that a certain feature, component and/or action is desirable but not mandatory.

APPLICABLE LAWS AND REGULATIONS

The contract shall be construed according to the laws of the State of Missouri. The contractor shall comply with all local, state, and federal Jaws and
regulations related to the performance of the contract to the extent that the same may be applicable.

To the extent that a provision of the contract is coutrary to the Constitution or taws of the State of Missouri or of the United States, the provisions shall
be void and unenforceable. However, the balance of the contract shall remain in force between the parties unless terminated by consent of both the
contractor and Purchasing.

The contractor must be registered and maintain good standing with the Secretary of State of the State of Missouri and other regulatory agencies, as may
be required by law or regulations.

The contractor must timely file and pay ali Missouri sales, withholding, corporate and any other required Missouri tax returns and taxes, including
interest and additions to tax.

The exclusive venue for any legal proceeding relating 1o or arising out of the RFP or resulting contract shall be in the Circuit Court of Cole County,
Missouri.

The contractor shall only employ personne] authorized to work in the United States in accordance with applicable federal and state laws and Executive
Order 07-13 for work performed in the United States.

OPEN COMPETITION/REQUEST FOR PROPOSAL DOCUMENT

1t shail be the vendor’s responsibility to ask questions, request changes or clarification, or otherwise advise Purchasing if any language, specifications or
requirements of an RFP appear to be ambiguous, contradictory, and/or arbitrary, or appear to inadvertently restrict or limit the requirements stated in the
RFP to a single source. Any and all communication from vendors regarding specifications, requirements, competitive proposal process, etc., must be
directed to the buyer from Purchasing, unless the RFP specifically refers the vendor to another contact. Such e-mail, fax, or phone communication
should be received at least ten calendar days prior to the official proposal end date. )

Every attempt shall be made to ensure that the vendor receives an adequate and prompt responsc. However, in order to maintain & fair and equitable
procurcrent process, all vendors will be advised, via the issuvance of an addendum to the RFP, of any relevant or pertinent information related to the
procurement. Therefore, vendors are advised that unless specified elsewhere in the RFP, any questions received less than ten calendar days prior to the
RFP end datc may not be answered.

Vendors are cautioned that the only official position of the State of Missouti is that which is issued by Purchasing in the RFP or an addendum thereto.
No other means of communication, whether oral or written, shall be construed as a formal or official response or statement.

Purchasing monitors all procurement activities to detect any possibility of deliberate restraint of competition, collusion among vendors, price-fixing by
vendors, or any other anticompetitive conduct by vendors which appears to violate state and federal antitrust laws. Any suspected violation shall be
referred to the Missouri Attorney General's Office for appropriate action,

The RFP is available for viewing and downloading on the MissouriBUYS Statewide cProcurement System. Registered vendors are electronically
notified of those proposal opportunities that match the commodity codes for which the vendor registered in MissouriBUYS. If a registered vendor's e-
mail address is incorrect, the vendor must update the e-mail address themselves on the state's MissouriBUYS Statewide cProcurement System at
https:/missouribuys.mo.gov/ .

Purchasing reserves the right to officially amend or cancel an RFP afier issuance. It shall be the sole responsibility of the vendor to monitor the
MissouriBUYS Statewide eProcurement System to obtain a copy of the addendum(s). Registered vendors who received e-rnail notification of the
proposal opportunity when the RFP was established and registered vendors who have responded to the RFP on-line prior to an addendum being issued
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4.

should receive e-mail notification of the addendum(s). Registered vendors who received e-mail notification of the proposal opportimity when the RFP
was established and registered vendors who have responded to the proposal on-line prior to a cancellation being issued should receive e-mail notification
of a cancellation issued prior to the exact end date and time specified in the RFP.

PREPARATION OF PROPOSALS

Vendors must examine the entire RFP carefully. Failure to do so shall be at the vendor's risk.

Unless otherwise specifically stated in the RFP, all specifications and requirements constitute minimum requirements. All proposals must meet or
exceed the stated specifications and requirements.

Unless otherwise specifically stated in the RFP, any manufacturer names, trade names, brand names, information and/or catalog numbers listed in &
specification and/or requirement are for informational purposes only and are not intended to limit competition. The vendor may offer any brand which
mects or cxcecds the specification for any item, but must state the manufacturer’s name and model number for any such brands in the proposal, In
addition, the vendor shall explain, m detail, (1) the reasons why the proposed equivalent mects or exceeds the specifications and/or requirements and (2)
why the proposed equivalent should not be considered an exception thereto. Proposals which do not comply with the requiremments and specifications
are subject to rejection without clarification.

Proposals lacking any indication of intent to offer an alternate brand or to take an exception shall be teceived and considered in complete compliance
with the specifications and requirements as listed in the RFP.

In the event that the vendor is an egency of state government or other such political subdivision which is prohibited by law or court decision from
complying with certain provisions of an RFP, such a vendor may submit & proposal which contains g list of statutory limitations and identification of
those prohibitive clauses. The vendor should include a complete list of statutory references and citations for cach provision of the RFP, which is
affected by this paragraph, The statutory limitations and prohibitive clauses may (1) be requested to be clarified in writing by Purchasing or (2) be
accepted without further clarification if the statutory limitations and prohibitive clauses are deemed acceptable by Purchasimg, If Purchasing determines
clarification of the statutory limitations and prohibitive clauses is necessary, the clarification will be conducted in order to agree to language that refiects
the intent and compliance of such law and/or court order and the RFP.

All equipment and supplies offered in a proposal must be new, of current production, and available for marketing by the manufacturer uniess the RFP
clearly specifies that used, reconditioned, or remanufactured equipment and supplies may be offered.

Prices shall include all packing, handling and shipping charges FOB destination, freight prepaid and allowed unless otherwise specified in the RFP.
Proposals, including all prices therein, shall remain valid for 90 days from proposal apening or Best and Final Offer (BAFO) submission unless
otherwise jndicated. 1f the proposal is accepted, the entire proposal, including all prices, shall be firm for the specified contract period.

Any foreign vendor not having an Employer Identification Number assigned by the United States Internal Revenue Service (IRS) must submit a
completed IRS Form W-8 prior to or with the submission of their proposal in order to be considered for award.

SUBMISSION OF PROPOSALS

Registered vendors may submit proposals electronically through the MissouriBUYS Statewide eProcurement System at hitps:/missouribuys.mo.gov/ or
by delivery of & hard copy to the Purchasing office. Vendors that have not registered on the MissouriBUYS Statewide eProcurement System may
submit proposals hard copy delivered to the Purchasing office. Delivered proposals must be sealed in an envelope or container, and received in the
Purchasing office located at 301 West High St, Rm 630 in Jefferson City, MO no later than the exact end date and time specified in the RFP. All
proposals must (1) be submitted by a duly authorized representative of the vendor’s organization, (2) contain all information required by the RFP, and
(3) be priced as required. Hard copy proposals may be mailed to the Purchasing post office box address. However, it shall be the responsibility of the
vendor to ensure their proposal is in the Purchasing office (address listed above) no later than the exact end date and tirme specified in the RFP.

The sealed envelope or container containing a proposal should be clearly marked on the outside with (1) the official RFP number and (2) the official end
date and time. Different proposals should not be placed in the same envelope, although copies of the same proposal may be placed in the same
envelope.

A proposal submitted electronically by a registered vendor may be modified on-line prior to the afficial ead date and time. A proposal which has been
delivered to the Purchasing office may be modified by signed, written notice which has been received by Purchasing prior to the official end date and
time specified. A proposal may atso be modified in person by the vendor or its authorized representative, provided proper identification is presented
before the official end date and time. Telephone or telegraphic requests to modify a proposal shall not be honored.

A proposal submitted clectronically by a registered vendor may be retracted on-line prior to the official end date and time. A proposal which has been
delivered to the Purchasing may only be withdrawn by a signed, written document on company letterhead transmitted via mail, e-mail, or facsimile
which has been received by Purchasing prior to the official end and time specified. A proposal may also be withdrawn in person by the vendor or its
authorized representative, provided proper identification is presented before the official end date and time. Telephone or telegraphic requests to
withdraw a proposal shall not be honored.

A proposal may also be withdrawn after the proposal opening through submission of a written request by an authorized representative of the vendor.
Justification of withdrawal decision may include a significant error or exposure of proposal information that may cause irreparable harm to the vendor.
When submitting a proposal electronically, the registered vendor indicates acceptance of all RFP requirements, terms and conditions by clicking on the
“Accept" button on the Overview tab. Vendors delivering a hard copy proposal to Purchasing must sign and return the RFP cover page or, if applicable,
the cover page of the last addendum thereto in order to constitute acceptance by the vendor of all REP requirements, terms and conditions. Failure to do
$0 may result in rejection of the proposal unless the veador’s full compliance with those docurments is indicated elsewhere within the vendor’s response.
Faxed proposals shall not be accepted. However, faxed and e-mail no-bid notifications shall be accepted.

. PROPOSAL OPENING

Proposal openings are public on the end date and at the opening time specified on the RFP document. Only the names of the respondents shall be read at
the proposal opening. All vendors may view the same proposal response information on the MissounlBUYS Statewide eProcurement System. The
contents of the responses shall not be disclosed at this time.

Proposals which are not received in the Purchasing office prior to the official end date and time shall be considered late, regardless of the degree of
lateness, and normally will not be opened. Late proposals may only be opened under extraordinary circumstances in accordance with { CSR 40-1.050.

PREFERENCES

In the evalvation of proposals, preferences shall be applied in accordance with chapter 34, RSMa, cther applicable Missouri statuses, and applicable
Executive Orders. Contractors should apply the same preferences in selecting subcontractors.
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By virtue of statutory authority, a preference will be given to materials, products, supplies, provisions and all other articles produced, manufactured,
mined, processed or grown within the State of Missouri and to all firms, corporations or individuals doing business as Missouri firms, corporations or
individuals. Such preference shall be given when quality is equal or better and delivered price is the same or less.

{n accordance with Exccutive Order 05-30, contractors are encouraged to utilize certified minority and women-owned businesses in selecting
subcontractors.

EVALUATION/AWARD

Any clerical error, apparent on its face, may be corrected by the buyer before contract award. Upon discovering an apparent clerical error, the buyer
shall contact the vendor and request clarification of the intended proposal. The correction shall be incorporated in the notice of award, Examples of
apparent clerical errors are; 1) misplacement of a decimal point; and 2) obvious mistake in designation of unit.

Any pricing information submitted by a vendor shall be subject to ¢valuation if deemed by Purchasing to be in the best interest of the State of Missouri.
The vendor is encouraged to propose price discounts for prompt payment or propose other price discounts that would benefit the State of Missouri.
However, unless otherwise specified in the RFP, pricing shall be evaluated at the maximum potential financial liability to the State of Missouri.

Awards shall be made to the vendor whose proposal (1) complies with all mandatory specifications and requirements of the RFP and (2) is the lowest
and best proposal, considering price, responsibility of the vendor, and all other evaluation criteria specified in the RFP and any subsequent negotiations
and (3) complies with chapter 34, RSMo, other applicable Missouri statutes, and all applicable Executive Orders.

In the event all vendors fail to meet the same mandatory requirement in an RFP, Purchasing reserves the right, at its sole discretion, to waive that
requirement for all vendors and to proceed with the evaluation. In addition, Purchasing reserves the right to waive any minor irregularity or technicality
found in any individual proposal.

Purchasing reserves the right to reject any and all proposals.

When evaluating a proposal, the State of Missouri reserves the right to consider relevant information and fact, whether gained from a proposal, from a
vendor, from vendor’s references, or from any other source,

Any information submitted with the proposal, regardless of the format or placement of such information, may be considered in making decisions related
to the responsiveness and merit of a proposal and the award of a contract.

Negotiations may be conducted with those vendors who submit potentially acceptable proposals. Proposal revisions may be permitted for the purpose of
obtaining best and final offers. In conducting negotiations, there shall be no disclosure of any information submitted by competing vendors.

Any award of a contract shall be made by notification from Purchasing to the successful vendor. Purchasing reserves the right to make awards by item,
group of items, or an all or none basis. The grouping of items awarded shall be determined by Purchasing based upon factors such as item similarity,
location, administrative efficiency, or other considerations in the best interest of the State of Missouri.

Pursuant to section 610.021, RSMo, proposals and related documents shall not be available for public review until after a contract is executed or all
proposals are rejected.

Purchasing posts all proposal results on the MissouriBUYS Statewide eProcurement System for all vendors 1o view for a reasonable period after
proposal award and maintains images of all proposal file material for review. Vendors who include an e-mail address with their proposal will be
notified of the award resuits via e-mail.

. Purchasing reserves the right to request clarification of any portion of the vendor's response in order to verify the intent of the vendor. The vendor is

cautioned, however, that its response may be subject to acceptance or rejection without further clarification.

Any proposal award protest must be received within ten (10) business days after the date of award in accordance with the requirements of 1 CSR 40-
1.050 (9).

The final determination of contract(s) award shall be made by Purchasing.

CONTRACT/PURCHASE ORDER

By submitting a proposal, the vendor agrees to furnish any and all equipment, supplies and/or services specified in the RFP, at the prices quoted,
pursuant to all requirements and specifications contained therein.

A binding contract shall consist of: (1) the RFP, addendums thereto, and any Best and Final Offer (BAFO) requesi(s) with RFP changes/additions, (2)
the contractor's proposal including any contractor BAFO response(s), (3) clarification of the proposal, if any, and (4) Purchasing's acceptance of the
proposal by "notice of award" or by "purchase order." All Exhibits and Attachments included in the RFP shall be incorporated into the contract by
reference.

A notice of award issued by the State of Missouri does not constitute an authorization for shipment of equipment or supplies or a directive to proceed
with services. Before providing equipment, supplies and/or services for the State of Missouri, the contractor must receive a properly avthorized
purchase order or other form of authorization given to the contractor at the discretion of the stale agency.

The contract expresses the complete agreement of the parties and performance shall be governed solely by the specifications and requirements contained
therein. Any change to the contract, whether by modification and/or supplementation, must be accomplished by a formal contract amendment signed
and approved by and between the duly authorized representative of the contraclor and Purchasing or by 4 modified purchase order prior to the effective
date of such modification. The contractor expressly and explicitly understands and agrees that no other method and/or no other document, including
correspondence, acts, and oral communications by or from any person, shall be used or construed as an amendment or modification to the contract,

10. INVOICING AND PAYMENT

Q. ©

g

The State of Missouri does not pay state or federal taxes unless otherwise required under Jaw or regulation.

The statewide financial management system has been designed to capture certain receipt and payment information. For each purchase order received, an
invoice must be submitted that references the purchase order number and must be itemized in accordance with items listed on the purchase order.
Failure to comply with this requirement may delay processing of invoices for payment.

The contractor shall not transfer any interest in the contract, whether by assignment or otherwise, without the prior written consent of Purchasing.
Payment for all cquipment, supplies, and/or services required herein shall be made in arrears unless otherwise indicated in the RFP.

The State of Missouri assumes no obligation for equipment, supplies, and/or services shipped or provided in excess of the quantity ordered. Any
vnauthorized quantity is subject to the state's rejection and shall be retumed at the contractor's expense.

All invoices for equipment, suppli¢s, and/or services purchased by the State of Missouri shall be subject to late payment charges as provided in section
34.055, RSMo.

The State of Missouri reserves the right to purchase goods and services using the state purchasing card.

11. DELIVERY
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Time is of the essence. Deliveries of equipment, supplies, and/or services must be made no later than the time stated in the contract or within a
reasonable period of time, if a specific time is not stated.

12. INSPECTION AND ACCEPTANCE

a. No equipment, supplies, and/or scrvices received by an agency of the state pursuant to a contract shall be deemed accepted until the agency has had
reasonable opportunity 1o inspect said equipment, supplies, and/or services.

b. Al equipment, supplies, and/or services which do not comply with the specifications and/or requirements or which are otherwise unacceptable or
defective may be rejected. In addition, all equipment, supplies, and/or services which are discovered to be defective or which do not conform to any
warranty of the conteactor upon inspection {or at any later time if the defects contained were not reasonably ascertainable upon the mitial inspection)
may be rejected.

c. The State of Missouri reserves the right to return any such rejected shipmeant at the contractor's expense for full credit or replacement and to specify a
reasonable date by which replacements must be received.

d, The State of Missouri's right to reject any unacceptable equipment, supplies, and/or services shall not exclude any other legal, cquitable or contractual
remedies the state may have,

13. WARRANTY

a.  The contractor cxpressly warrants that all equipment, supplies, and/or services provided shall: (1) conform to each and every specification, drawing,
sample or other description which was furnished to or adopted by Purchasing, (2) be fit and sufficient for the purpose expressed in the RFP, (3) be
merchantable, {4) be of good materials and workmanship, and (5) be free from defect.

b. Such warranty shall survive delivery and shall not be deemed waived either by reason of the state’s acceptance of or payment for said equipment,
supplies, and/or services.

14. CONFLICT OF INTEREST

a  Elected or appointed officials or employees of the State of Missouri or any political subdivision thercof, serving in an executive or administrative
capacity, must comply with sections 105.452 and 105.454, RSMo, regarding conflict of interest.

b. The contractor hereby covenants that at the time of the submission of the proposal the contractor has no other contractual relationships which would
create any actual or perceived conflict of interest. The contractor further agrees that during the term of the contract neither the contractor nor any of its
employees shall acquire any other contractual relationships which create such a conflict.

15. REMEDIES AND RIGHTS

a. No provision in the contract shall be construed, expressly or implied, as a waiver by the State of Missouri of any existing or future right and/cr remedy
available by law in the event of any claim by the State of Missouri of the contractor’s default or breach of contract.

b. The contractor agrees and understands that the contract shall constitute an assignment by the contractor to the State of Missouri of all rights, title and
interest in and to all causes of action that the contractor may have under the antitrust laws of the United States or the State of Missouri for which causes
of action have accrued or will accrue as the resuit of or in relation to the particular equipment, suppties, and/or services purchased or procured by the
contractor in the fulfilirment of the contract with the State of Missouri.

16. CANCELLATION OF CONTRACT

a. In the event of material breach of the contractual obligations by the contractor, Purchasing may cancel the contract. At it3 sole discretion, Purchasing
may give the contractor an opportunity to cure the breach or to explain how the breach will be cured. The actual cure must be completed within no more
than 10 working days from notification, or at a minimum the contractor must provide Purchasing within 10 working days from notification a written
plan detailing how the contractor intends to cure the breach.

b. If the contractor fails to cure the breach or if circumstances demand immediate action, Purchasing will issue 2 notice of cancellation terminating the
contract immediately. (f it js determined Purchasing improperly cancelled the contract, such cancellation shall be deemed a termination for convenience
in accordance with the contract.

c. If Purchasing cancels the contract for breach, Purchasing reserves the right to obtain the equipment, supplies, and/or services to be provided pursuant to
the contract from other sources and upon such terms and in such manner as Purchasing deems appropriate and charge the contractor for any additional
costs incurred thereby.

d. The contractor understands and agrees that funds required to fund the contract must be appropriated by the General Assembly of the State of Missouri
for each fiscal year included within the contract period. The contract shall not be binding upon the state for any period in which funds have not been
appropriated, and the state shall not be lable for any costs associated with termination caused by lack of appropriations.

17. COMMUNICATIONS AND NOTICES

Any notice to the vendor/contractor shall be deemed sufficient when deposited in the United States mail postage prepaid, transmitted by facsimile,
transmitted by e-mail or hand-carried and presented to an authorized employee of the vendor/vontractor.

18. BANKRUPTCY OR INSOLVENCY

a. Upon filing for any bankruptcy or insolvency proceeding by or against the contractor, whether voluntary or involuntary, or upon the appointment of a
receiver, trustee, or assignee for the benefit of creditors, the contractor must notify Purchasing immediately.

b. Upon leaming of any such actions, Purchasing reserves the right, at its sole discretion, to either cance] the contract or affirm the contract and hold the
contractor responsible for damages.

19. INVENTIONS, PATENTS AND COPYRIGHTS

The contractor shall defend, protect, and hold harmless the State of Missouri, its officers, agents, and employees against all suits of law or in equity
resulting from patent and copyright infringement conceming the contractor’s performance or products produced under the terms of the contract.
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20. NON-DISCRIMINATION AND AFFIRMATIVE ACTION

In connection with the fumishing of equipment, supplies, and/or services under the contract, the contractor and all subcontractors shall agree not to
discriminate against recipients of services or employees or applicants for employment on the basis of race, color, religion, national origin, sex, age,
disability, or veteran status wnless otheswise provided by law. If the contractor or subcontractor employs at least 50 persons, they shall have and
maintain an affirmative action program which shali include:

a. A written policy statement committing the organization to affirmative action and assigning management responsibilities and procedures for evaluation
and dissemination;

b. The identification of a person designated to handle affirmative action;

¢. The establishment of non-discriminatory selection standards, objective measures to analyze recruitment, an upward mobility system,  wage and salary
structure, and standards applicable to layoff, recall, discharge, demotion, and discipline;

d. The exclusion of discrimination from all collective bargaining agreements; and

¢. Performance of an internal andit of the reporting systern to monitor execution and to provide for future planning.

If discrimination by a contractor is found to exist, Purchasing shall take appropriate enforcement action which may include, but not necessarily be

limited to, cancellation of the contract, suspension, or debarment by Purchasing until corrective action by the contractor is made and ensured, and
referral 1o the Attorney General's Office, whichever enforcement action may be deemed most appropriate.

21. AMERICANS WITH DISABILITIES ACT

In connection with the furnishing of equipment, supplies, and/or services under the contract, the contractor and all subcontractors shall comply with all
applicable requirements and provisions of the Americans with Disabilities Act (ADA).

22. FILING AND PAYMENT OF TAXES

The commissioner of administration and other agencies to which the state purchasing 1aw applies shall not contract for goods or services with a vendos if
the vendor or an affiliate of the vendor makes sales at retail of tangible personal property or for the-purpose of storage, use, or consumption in this state
but fails to collect and properly pay the tax as provided in chapter 144, RSMo. For the purposes of this section, “affiliate of the vendor® shall mean any
person ot eatity that is controlled by or is under common contro! with the veador, whether through stock ownership or otherwise. Therefore the
vendor's failure to maintain compliance with chapter 144, RSMo, may climinate their proposal from consideration for award.

23. TITLES

Titles of paragraphs used herein are for the purpose of facilitating reference only and shall not be construed to infer a contractual construction of
language.

Revised 10-19-15
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