LIDAR FOA vs. IfSAR FOA:

A Case Study for Base Level
Engineering (formerly First
Order Approximation)
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Total IfSAR County-Wide
Anticipated IfSAR (2017) Anticipated LIDAR (2016) Square Mile Coverage: 11,576

LW COLORADO ¥.  amec
v Colorado Water DAR FOA AR FOA iﬁ ‘FOSter

f Conservation Board

» el wheeler




NVUE/CNMS Summary for Colorado

National NVUE Attained Summary Table: FY16 - Q2
by State

NVUE DATA: Colorado X

VALID Full Inventory

Miles  |Denominator Miles MVUE %

Total As of Attained
3/31/2016 Total Inventary
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The governor signed this measure on 5/1/2015,

» Includes
funding to map
unmodernized
counties In
Colorado

SENATE BILL 15-245

BY SENATOR(S) Grantham, Steadman, Lambert, Cooke, Garcia, Heath,
Jones, Kefalas, Kerr. Martinez Humenik, Merrifield, Newell, Roberts.
lodd, Cadman:

also REPRESENTATIVE(S) Young, Hamner. Rankin, Becker K..
DelGrosso, Fields, Foote, Gamett, Ginal, Krafi-Tharp, Lontine, Melton,
Mitsch Bush, Pettersen, Rosenthal. Ryden, Singer, Williams, Hullinghorst.

CONCERNING THE PROVISION OF STATE FUNDING FOR NATURAL HAZARD
MAPPING.

Be it enacted by the General Assembly of the State of Colorado

Colorado Hazard Mapping Program
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Quality Level

Elevation Horizontal Resolution Terms Vertical Accuracy Terms
Quality Nominal Pulse Vertical Equivalent
Levels (QL) Foint Density Spacing (NPS) REE Post Spacing RMSEz Contour Accuracy

1/27 arc-sec

~1 meter
1/27 arc-sec

~1 meter
LiDAR 1-0. 25 1/9 arc-sec <18.5 cm
ts/m ~3 meters
1/3 arc-sec 46.3cm -

1/3 arc-sec
aLs IFSAR 0.04 pts/m’ ~10 meters

The five pre-defined topographic Quality Levels (QLs), NEEA Final Report 3.29.12
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IfSAR and LIDAR Technical
Assessment (Region VIII)

¢Ompass

= > 2015 South Dakota Pilot LoAR and VAR Eleion tets

. Stu dy M———

> Validate quality of IfSAR
within Region 8

> Conclusions:

- Requires survey QC checkpoints for
regulatory studies

- No mention of specific requirements
for FOA analysis
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Scope of Work

Sedgwick

Phillips

Arapahoe
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Scope of Work

Sedgwick

Phillips

Arapahoe
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First Order Approximates

“a cost-effective approach for evaluating
Zone A studies has been needed to
address Zone A study miles in the CNMS
inventory that are currently “unknown” or
that are approaching their 5-year
expiration and require revalidation.
Assessing and evaluating these miles
places increased demands on the Regions
In a resourceconstrained environment.
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Guidance for Flood Risk
Analysis and Mapping

First Order Approximation

November 2015




> ESRI add-in i

> Automated Tool A e

- Estimated Parameters B

« Cross Section Spacing r

* Cross Section Width o | -
 Bank Widths SN —

* Flow Path Buffer
* Manning's N

» HEC-RAS Engineering Judgement Upfront
and QC
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Validation Process

Identify Unknown or ™

Expiring Zone A

Ad Change study to
Study backed “\ALID”
Initial Assessment by technical in the CNMS database
data?
Al
Significant
Topography Update STUDY PASSES
Check FOA
COMPARISON
A2
Significant Hydrology
Change Check
FOA Data AS
available for FOA
A3 comparison? ’ Comparison
Significant
Development Check
(NUCI analysis)

STUDY FAILS
FOA
COMPARISON

Study passes Change study to
all initial “UNVERIFIED"
assessment in the CNMS database

checks?
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Validation Process

» Comparison of FOA and Effective Zone A

- Data Inputs
e 100 Year +
e 100 Year —

« Effective Zone A Boundary
 FOA topographic data

« Vertical Tolerance — Y2 contour interval of effective topographic
data

Horizontal Tolerance — 75 feet
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High population and densities within the
floodplain and/or high anticipated growth

Medium population and densities within the
floodplain and/or modest anticipated growth

Low population and densities within the
floodplain, small or no anticipated growth

ined risk; likely subject to flooding

of flooding; area not studied

COLORADO

Floodplain

Delineation

Reliability":
fone A

+/- 112 contour
95%

+/- 112 contour
90%

+/- 112 contour
85%
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Floodplain

Delineation

Reliability':
All Other Zones

+/- 1.0 foot /
595%

+/- 1.0 foot /
0%

+/- 1.0 foot /
85%




Results/Summary

. Number of | IFSAR %Pass

625% __75.0%
711% __ 73.7%
84.2% __ 78.9%
| 251 SouthPlatteRiver | 89 | 89.9% | 933% _
84.4%  78.4%
7% BLT%
829%  _77.0%
83.1%
| 207 SouthPlatteRiver | 66 [ZRZASINETED
621%  55.2%
773%  8L8%
75.9% _ 75.9%
| 321 | 39 | 949% | 100.0%
| 32 | 56 | 1000% | 100.0%
| 2300 | 46 | 100.0% | 100.0% _
| ses | us | s7s% [ERZED
03 | 3 IR
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Results/Summary

| |IifsAR(5 foot VT

% Valid Streams >=85% 0 0
(Risk Class C) >2.1% >2.1%

Total Valid Miles 77.5 74.3
Total Invalid Miles 59.8 61.6
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Results/Summary

Length (mi)

Stream Name

Wildcat Creek
South Platte River
South Platte River
South Platte River
South Platte River
South Platte River
South Platte River
South Platte River
South Platte River
South Platte River
South Platte River
South Platte River
South Platte River
Dead Horse Draw

Cris Lee Draw

Cris Lee Draw

Antelope Draw
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Number of |IfSAR % Pass|IfSAR % Pass|IfSAR % Pass
Pts (2ft V.T.) (5ft V.T.) (10ft V.T.)

30.4% 62.5% 97.3%
67.9% 89.7% 100.0%
44.0% 97.5% 100.0%
68.9% 94.8% 100.0%
32.2% 71.1% 86.2%
62.9% 100.0%
34.2% 84.2% 94.7%
52.8% 89.9% 96.6%
39.4% 84.4% 91.3%
38.2% 71.7% 96.9%
38.2% 82.9% 96.7%
49.2% 83.1% 98.3%
45.5% 72.7% 90.9%
27.6% 62.1% 87.9%
70.5% 77.3% 93.2%
34.5% 75.9% 96.6%
78.9% 86.8% 100.0%
12.8% 94.9% 100.0%
83.9% 100.0% 100.0%
82.6% 100.0% 100.0%
52.2% 87.8% 97.4%
25.0% 37.5% 100.0%

w
® |5

[

Ve

w
(Vo]

v N 9] )]

w
o

[EN

LiDAR FOA vs. IFSAR FOA

39.3%
60.9%
59.7%
58.7%
34.8%
64.9%
31.6%
41.6%
38.1%
53.5%
50.0%
50.8%
59.1%
32.8%
72.7%
55.2%
84.2%
35.9%
80.4%
73.9%
55.7%
0.0%

75.0%
99.6%
100.0%
98.0%
73.7%
78.9%
93.3%
78.4%
82.7%
77.0%
91.5%
77.3%
55.2%
81.8%
75.9%

84.3%
75.0%

98.2%
100.0%
100.0%
100.0%

87.1%
100.0%
100.0%
100.0%

95.9%

98.4%

98.7%
100.0%

93.9%

79.3%

93.2%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%




Elevation Difference Analysis

Sedgwick

Phillips

LIDAR - IfSAR (ft)
B -20)- (-10)
B (-10)- (-5)

B (-5) - (-1)

] 1)-1
Washington . 1-5
B s5-10

B 10-20
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nallenges/Takeaway

_LIDAR cost/Availability

fSAR vertical accuracy requirements

_LIDAR Batch Processing for large FOA areas
_ower resolution with the IfSAR resulting in more
engineering QC time

> Validation Gap between unverified/unknown
historic Zone A’s and modernized Zone A’s
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Questions or Comments?
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