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GIS Tools and Asset Management Modeling

Overview

Introduction

Asset Management
Overview

GIS Tools for Inventory &
Inspection

System Analysis

CIP Tool
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Challenges Facing SW Managers

« Changing demographics and urbanization

» Impacts of severe weather

« Meeting public's expectations for transparency
and community engagement

* Funding

* Integration of new technologies and data
management systems

Adapting to changing regulations and policies
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Asset Management

A strategic framework focused on
managing risk while providing the
desired level of service at the
lowest life cycle cost.




Asset Management Process
-

~

Determine Desired Level of Service
Develop an Inventory

Prioritize

Develop Asset Management Plan (AMP)/

Implementation

/
o 0k W Db E

Review & Update AMP as Required




Stormwater Asset Management

 What are our assets?
« Extent of service
* Include Natural Assets B O
« Green Stormwater Infrastructure Wenwean

||||||||||
v H
'''''

« What is our desired level of service?
« Do different parts of the system have —
different LOS requirements? B I X U B | B
o Emergency/Evacuation route '
o Proximity to other critical
Infrastructure/ service




Stormwater Asset Management

4 Failure Modes

« Capacity

 Level of service

 Financial
Inefficiency

« Mortality

Maintenance intervention
during this stage could
prevent a potential failure

ASSET BEGINS  AcqET N

OPERATION 00D ASSET IN

CONDITION  AVERAGE
CONDITION

Reactive Work

Act now to prvent a
catastrophic tailure.

F - FUNCTIONAL
Proactive Work FAILURE

MINIMUM ACCEPTABLE LEVEL OF SERVICE

CONDITION

TIME

v




Stormwater Asset Management

Business Risk Exposure Analysis

« Used to prioritize capital improvement
and maintenance operations

« Consequence of failure (CoF)

« Probability of failure (PoF)

CONSEQUENCE OF FAILURE

PROBABILITY OF FAILURE >
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GIS Tools for Inventory and Assessment

Urban Search and Rescue (7 X

~— Observer Hazards

@
XY

o L
— ArcGIS

\¢

Qu iCkca ptu re | ~ Occupants - ROAD MARKER

@ = Civil Disturbance Interdiction

No account? Try it

) VEGETATION OAD KI
Sign in with'ArcGIS Enterprise o 6 g
: - Road Debris Traffic Stop
Y

off Du'y
© GPS accuracy 33 ft
\ \ | ————
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GIS Tools for Inventory and Assessment

2 _  ArcGIS Field Maps
-_

® Valve Maintenance
0 Related to System Valve

Add

Maintenance: January 17, 2020

P+2+0+Q+B = ()

& Smart Forms I Maintenance: February 7, 2019

22 2010




GIS Tools for Inventory and Assessment

(@ *Wastewater Management — QGIS - X
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

0 BERK O JPF Batl

B@V.ZwBR J ‘ ) = = » B
IR® Y R X X -
Layers @® Browser @6

¢ O TVE&-F AL LRY™*O
L Wastewater structures 4 Favorites )
v v Reaches » % Spatial Bookmarks
— Wide reaches, accurate positioning, scale <=200 » (¥ Project Home
— Wide reaches, inaccurate positioning, scale <=2{ * [@ Home
»
[ ] — Narrow main reaches, accurate positioning, scal )
== Narrow main reaches, inaccurate positioning, sc X
— Narrow minor reaches, accurate positioning, sca d
== Narrow minor reaches, inaccurate positioning, s s
— Wide reaches, accurate positioning, scale 2000-5 )
Wide reaches, inaccurate positioning, scale 2000 »

GeoPackage
/ Spatialite
@ rostgresal

— Narrow main reaches, accurate positioning, scal
== Narrow main reaches, inaccurate positioning, sc
— Main reaches, accurate positioning, scale >5000

« Complete GIS Solution

Bl KDl ) &

== Main reaches, accurate positioning, scale »5000 i SAP HANA
== Missing attributes P Ms sQL Server
=== Main reaches, missing attributes @ Oracle
v v Basemaps » B WMS/WMTS 3

- ® Map swissTLM (light gray)
» [V I Map swissTLM (dark gray)

e Deskto p ’ Web ’ Mobile g

Layer Styling (dark) | Browser | Processing Toolbox

Results Viewer @6

< y -O-cf
Coordinate | 47.51N,9.43% | W Scale | 1:863 ~ | @ Magnifier | 100% %! Rotation [0.0° 3| VIRender ®epscizssy @
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GIS Tools for Inventory and Assessment

-

- © @ hybrid editing |

AAA DE36952 — - )
o _ ~

11=0.00 . -\‘
_ /7 qrieldcioud \ D Q
{
\ L= /

<U 150 5.15m

ARA DE36952 @
2 -
£

13587 7180.2080 AVOEKR

15 oo

~ 7180.0400

AAA DE36950

7180.2080 ]
=7
B=415.99
11=415.99 °
1220.00 —
01214591 -*—/f
2, The project is
1/4:7180.2080 X Qﬁum?:alde: o |@] |
ieldCloud using 5. Every uploaded @
; the QFieldSync data change is |
plugin. The automatically
datasource is still synchronized with |
the remate DB. the database. 3. Each user
# 71802080 NuLL & I ST e ehanges
: of the project and theirs changes to
the data QFieldCloud
|, Weer st pe concrete l consolidated into a
Manhole other v l o
— \
AAADES7137. epou ke b}
ﬁ plastic —
AAADI 38 Manhole function - J
- 6. Users can
LR S f manhole ~ Q unknown Q N — download an -
o H - -— 3rd part DB updated copy of
S s - - - — the rla_m atany
Dimension imension — time.
sl
" . -
1. The project is
created on the
desktop with
layers using a \r
remote PosiGIS \
database

QGIS project
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GIS Tools for Inventory and Assessment

Trimble Catalyst DA2
 High Accuracy

* Flexible subscription
 Works with Field Maps & Qfield
* Easy setup




What is System Analysis

* Level of Service Estimator

Conceptual Designer

Planning Tool

Cost Estimator

Master Model

» DECISION MAKING TOOL




How We Get There

Establish Our System

« Evaluate Existing Data
* Develop Workflow

» Gather Additional Data
* GIS and Delineation

* Model

* Create Deliverables




Establish Qur System
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Data Evaluation and Workflow

SOLVING COMPLEX PROBLEMS SINCE 1963

P — L e 2 LT

Lt et ——, s
; S i
—_
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SYSTEM ANALYSIS PROJECT WORKFLOW

Systam Analysis Project
Received from GCOWR

€ coumvioErgreeive SRR

(L

Frepare Proposal
and Submit to PM

Receive Approval

from GCDWR
Sphit Basin Into
B;
SERE

Fleld Visits to Verify

Data

Add Recently
Constructed Fip!!
Add Pipes Missing from
County GIS Database
GIES Cleanup.
QAfoc

Team Kickoff
Meeting

Correct Pipe Directions

Fill Missing Field Data

Add Downstream Non- | Create Field
CM Pipes Maps for Survey

Basing

Tie to Adjacent i B Use Centerline to
Split Roadway

Reooflines as Mecessary

Usa Agrial Data for 1 Field Werlfy Basins

Check vs Existing

. - suwtv =
Crivds Sections
- Adjust Headwalls

Check VIS Data

Create Longest Flow
Path
Merge and Send
Delineations to Crasscheck
GCOWR for External lineations/Dat:
aafac

Add Basin Slope/ CN

Respond to Values/ Imp. %/ E abase
conmwnes I an/ac
Imgort Shapefiles into

SWMM Software

Nama Naw Pipes /[
Inlets Correctly

Input Exit Losses
Use 12 bir Rain Gage

Import LDS Streams W Create Existing Madel |y

Fix Continuity Errars | Existing
Add Overflow Wirs Create CIPP Model aajac
Create 18in Min Model | Proposed Model

aafac

Diasign Storm Drain
Pipes for 25-year Event

Design Culverts for
100-year Event

Create Proposed Model

Lower for Cover as

Mecassary

kup Additional

Populate Database

Measura Downs
Import Data from GIS

[‘ Check Vertical

Check Slopes.

Asgign Rim Elevations
Cannactivity
ust Data a5
L
Necessary
J | Database

Assign Inverts to
o ol Burled Structures

l iCheck Profile for
Create prafiles for [l Ressonableness
Pipes Check Cut/Fill for
Reasenablaness

L
§ Complete Database i Croats Trench and
Easement Shapefiles
Merge Databases
from All Subba:
Package
Test Inwentory Using —
CIPP Tool Send Deliverables to

GCOWR
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No ASC g
» paér © /o5

- 2050

080

Fieldwork ——— ,

Attributes of ClosedConduit_Inventary
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FID Shape * FacilitylD StreetHame County_MAI | Cond_Shape Material Span | Rise | US_HODE | DS_HODE | US_INV_ELV | DS_IHV_ELY | Roughness ;',?
878 | Palyline 500300 | RESEARCH DRIVE A RO co 3 3 701641 a000071 1007 399548 1007 830483 noz4 ?
390 | Palyline 500301 | HOLCOMB BRIDGE ROAD ks RO Cl 1 1 T1637E 716375 1034 534912 1034 .5354 03 5
521 | Palyline 500302 | PACIFIC DRIVE A RO Co 2 2 TI7275 T2 985430212 95470736 0024 257 4
520 | Palyline 500303 | PACIFIC DRIVE ks RO [sle] 3 3 717261 717358 98310653 950.94746 0024 .,,) v i
519 | Palyline 500304 | PACIFIC DRIVE ki RO [sle] 3 3 717355 717261 994 764135 95310655 0024 ) /*’/ 43
518 | Polyline 500305 | ATLANMTIC BOULEW ARD k' RO [ala] 15 15 71729 717356 991 BE0119 991 483422 0024 it 40 G L/“";
517 | Paolyline 500306 | PEACHTREE INDUSTRIAL BOULEY ARD k' RO [ala] 25 25 01241 701243 1057 OE4526 1054 4204583 no24 a5 "_77 S
516 | Polyline 500307 | HOLCOWMB BRIDGE k' RO RC 15 15 S000016 S000015 943215209 943 085591 0ms 3,19‘/‘"
869 | Polyline 500308 | SATURM COURT N RO co 3 3 701661 S000066 1014 244921 1009.505257 noz4
870 | Palyline 500309 | SATURM COURT M RO RC 25 25 5000066 701533 1009505297 1005802185 0ma3
871 | Palyline 500310 | SATURM COURT ks RO RC 25 25 701223 701659 103218811 1027 792211 03
872 | Palyline S0031 | ATLANTIC BOULEY ARD ks RO RC 15 15 S000067 717269 980236267 971.446395 03 R
873 | Palyline 500312 | BUSIMESS PARK DRIVE M RO [sle] 15 15 5000065 634955 1036137162 1054139955 0024 e
g74 | Palyline 500313 | HOLCOWMB BRIDGE ki RO [sle] 1 1 719628 5000069 954 54309 950.045605 0024
875 | Polyline 500314 | HOLCOWMB BRIDGE k' RO RC 15 15 5000063 5000014 943 245605 948051266 oms3
87E | Polyline 500315 | HOLCOWMB BRIDGE k' RO RC 2 2 S000015 5000070 942 93853 941 02362 oms3
877 | Polyline 500316 | RESEARCH DRIVE k' RO co 3 3 5000071 701642 1007 830493 1007 615865 no24
830 | Polyline 500317 | PACIFIC DRIVE A RO co 2 2 5000072 725039 1008 735961 1008 341687 noz4
838 | Polyline 500318 | PEACHTREE INDUSTRIAL BOULEY ARD M RO co 3 3 S000078 a000073 1022856912 10148002592 noz4 @
887 | Palyline 500319 | PEACHTREE INDUSTRIAL BOULEY ARD M RO [sla] 3 3 S000077 5000073 1025561595 1022586912 o024 o
836 | Palyline 500320 | PEACHTREE INDUSTRIAL BOULEY ARD M RO [sla] 3 3 5000076 5000077 1031 969067 1025561585 o024
8835 | Palyline 500321 | PEACHTREE INDUSTRIAL BOULEYARD M RO [sle] 3 3 5000075 5000076 1033730053 1031 969067 0024
G54 | Palyline 500322 | PEACHTREE INDUSTRIAL BOULEY ARD M RO [sle] 3 3 5000074 5000075 103601 2866 1033 750055 0024
883 | Polyline 500323 | PEACHTREE INDUSTRIAL BOULEY ARD M RO [ala] 3 3 EI4E55 5000074 1040 E33501 1036 062866 no24
892 | Polyline 500324 | SOUTH PEACHTREE STREET k' RO RC 15 15 725144 725064 1080152099 1067 860327 oms3
339 | Polyline 500325 | WEST PEACHTREE STREET k' RO co 15 15 T16445 50000392 1021 570361 1019.79541 no24
891 | Polyline 500326 | HOLCOMB BRIDGE ROAD A RO co 12 12 5000093 a000034 1035800433 1034 380126 noz4
893 | Palyline a00327 | S0OUTH PEACHTREE STREET A RO RC 15 15 S000095 a0000396 1092 635068 1092 4527588 0ma3
394 | Palyline 500328 | MEDLOCK BRIDGE ROAD ks RO RC 15 15 S000097 5000033 10991396485 1097 672119 03
895 | Palyline 500329 | MEDLOCK BRIDGE ROAD ks RO RC 15 15 5000095 5000039 1097 672119 1037 3635831 03
896 | Palyline 500330 | MEDLOCK BRIDGE ROAD ks RO RC 15 15 5000093 5000100 1037 361831 108890625 03
397 | Palyline 500331 | MEDLOCK BRIDGE ROAD ki RO RC 15 15 5000101 5000102 1031 795654 1089564941 0ms
893 | Polyline 500332 | MEDLOCK BRIDGE ROAD k' RO RC 15 15 5000102 5000103 1039 764941 1038 652373 oms3
399 | Polyline 500333 | MEDLOCK BRIDGE ROAD k' RO RC 15 15 5000103 5000104 1088 652373 1085169042 oms3
300 | Palyline 500334 | MEDLOCK BRIDGE ROAD k' RO RC 15 15 5000104 5000105 1034 BE2OD42 1034 186865 oms3
301 | Paolyline 500335 | MEDLOCK BRIDGE ROAD A RO co 15 15 5000105 a000106 1034 156865 1079.470703 noz4 o
303 | Palyline 500336 | PEACHTREE INDUSTRIAL BOULEYARD M RO co 3 3 704457 704362 1017 276806 1010600903 0024 wr
304 | Palyline 500337 | PEACHTREE INDUSTRIAL BOULEY ARD M RO [sla] 3 3 704362 704455 1010400903 997404525 o024
| | 905 | Polyline 500338 | PEACHTREE CORMERS EAST M RO RC 4 4 704458 SI.J’DI:I'IEI? 989.154525: 95522633 03
- ey - 7 "EY Cage T e
4 q”?:‘ ,:/ \_"/,. "o
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GIS and Delineation

FID | Shape | Area_AC | ImpAreaPer | CH_VALUE | SUB_ID DR_NODE_ID | EG_WIDTH | SLOPE
¥[ 0] Folygon 0835 5389 B06E | SUB-7OG471 | 7OG471 ga75 | 4797
1 | Palygon 4781 4231 7572 |SUB-716506 | 718596 15562 | 483
2 | Polygon 0,065 8182 9146 |SUB-734348 | 734348 19063 | 3087
3 | Polygon 3 A01 718 800 |SUB-734284 | 734284 728 | 1774
4 [ Palygon 0985 56 .98 212 |SUB-734402 | 734402 B527 | 0846
5 | Palygon 9822 7321 896 |SUB-717361 | 717361 S1162 | 1435
B | Palygon 13238 7152 5382 |SUB-734285 | 734285 40408 | 1482
7 | Palygon 1 BT B5.8 8523 |SUB-726162 | 7268162 204 51 363
& | Palygon 0551 5027 7081 |SUB-716096 | 716996 4 E5 | 5246
5 [Palygon 0175 54 86 8135 |SUB-733764 | 733764 S1E2 | 4501
10 | Polygon 7 004 47 93 7874 |SUB-733636 | 733836 22729 | 5156
11 | Palygon 0561 96 08 9557 |SUB-733758 | 733758 SEOE | 126
12 | Polygon 0441 8934 9244 |SUB-733761 | 733761 618 | 2964
13 | Palygon 5 082 5500 5245 |SUB-734334 | 734334 181 [ 1444
14 | Polygon 136 a1 32 9502 | SUB-734405 | 734403 10165 | 0364
15 | Palygon 1 Eag 7544 9037 |SUB-734305 | 734305 2172 0576
16 | Palygon 0711 9817 9736 |SUB-734438 | 734438 9706 | 8576
17 | Polygon 0161 5063 5208 | SUB-734354 | 734354 2089 | 309
18 | Polygon 2252 B1.23 8642 |SUB-734346 | 734346 21375 | 207
19 | Polygon 0299 B0.54 8329 |SUB-734350 | 734350 4675 | 1998
20 | Palygon 1 B 5518 8083 | SUB-5000082 | 5000082 g225 | 1987
21 | Polygon 1014 7495 8752 |SUB-715353 | 715353 24003 | 7401
22 | Palygan 052 725 8731 |SUB-715354 | 715354 16225 | 9948
23 | Polygon 233 67 51 8717 |SUB-717001 | 717001 19756 | 3585
24 | Polygon 2516 4853 7023 |SUB-716991 | 716391 19953 | 0138 -
25 [ Polygon 1526 1186 B6.36 |SUB-716092 | 716992 16566 | 7.751 ~,
26 | Polygon 0276 B3 41 8381 |SUB-716993 | 716993 7049 | @761 *\,
27 | Palygon 0245 B2.86 8307 |SUB-7160094 | 716994 11101 | 1207 ‘\\
28 | Polygon 3741 6774 8527 |SUB-716990 | 716990 17194 | 0978 “,
29 | Palygon 0074 9324 9557 |SUB-733760 | 733764 2406 | 1476 \
30 | Polygon 0382 8979 9413 |SUB-733745 | 733745 5322 | 1828 ”l\
31 | Polygon 27254 8531 9256 |SUB-716986 | 716986 15415 | 2325 M,
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GIS and Delineation

QX 2964.00_North Fork Peachtree Area 1- ArtMap - Arcview T T

File Edit View Beokmarks Insert Selection Tools Window Help

DD"E@‘% EX‘-O ﬁ‘\'l;|1'212 - ‘@‘@a}n‘\ﬂ EdrtorV‘ h‘lv Taski [[Create New Feature |Target|
-

\/ :
B
o CN

724194

Layers

O Areal MERGED_Temporary |
O Areal PERPIPE Temporary_E
O Areal MERGED_Permanent |
O Areal PERPIPE_Permanent_E
O OpenChannelPoints
& Areallnlets

O Areal OpenChannelsUpdatec
O ArealFlowlines

O Area2_Basins

O

NF_Peachtree Impervious
Areal ConduitsUpdated

ArealStructureTrenches

Areal Trenches
20120322-Conduits_w_Meast
NF_Peachtree ALL
Area_2_Basins

Subbasins
Arealflowdinepoints
NF_Peachtree Bldg
NF_Peachtree_Trans
NF_Peachtree Roads

Areas

Sheetlndex

Aerials

Gwinnett_BE

Raster?5:75

oooooooooooon

o
2
16,

Ny

R e —

Display | Source | Selection lsoi2w 4 fl - _’Ij
| Drawing + K ) & | O = A - 22 [ aral <[l <] B 1y .~ Jmm@|@m|mm1m-|\g@|

| [2272630.543 1427552257 Feet
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Deliverable

Pop-up
4 Conduits (1)
648515

Conduits - 648515

Existing Size/Material: 2' PL

Existing: 100-year, $0

CIPP: 100-year, $57,500

Replace Like Size RCP: 100-year, $95,100
Desired LOS: 100-year, $129,250

Criticality Score: 5

11of1» 83.9111730°W 33.9456735°N
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A B | u | u 1 3 I b | a 1 H L
1 | Replacement by Same Size RCP
H
L] : |
4 |Type Facility Level of Service Dezcription Buantit Unit Uit Cx Total Cosx
5 | Conduit  TS0473 25 15" RCF FIPE 32 LF. $70.0 $2,2155
g REMOYE EXISTING FIPE, ALLTYPES AND 21 32 LF. 35.0 3552
T STREET CUT 53R, $55.00 32,9243
i | EIDEW ALK oY, $E0.0 $26.4
a F0D0DING COMPLETE 2 Y. $10.0 3156
0| ADDITIONAL EXCAYATION T2 LY. $20.00  $14445
- - L FENCE REMOWAL AND REPLACEMENT, CO 0 LF. f25.0 1]
c I P Tu ul - SCE narln c ust Estl mates | EILT FEMCE TPE C, COMPLETE 83 LF. 5.0 $316.5
| DEFTHTOTOR OF PIPE (< &.1 32 LF. 0.0 $0.0
14| Conduit 750474 100 15" RCF FIPE 31 LF. §70.0 f2AT6E0
15 | REMOYE EXISTING FIPE, ALLTYPES AND 21 W1 LF. 35.0 $1.554.5
. . 1| STREET CUT 205 2. 3550 $45E2
17 FIDEW ALK & BT $E0.0 $4EE.0
Repalr!Replac‘E scenar“} cu"r"ts # | E000IMG COMPLETE 3500 LY 0.0 $ES056
ADDITIONAL EXCAYATION BOE .Y f20.00 $1212T6
FENCE REMOWAL AND REPLACEMENT, SO & LF. $25.0 $135.0
ZILT FENCE TYPE C, COMPLETE 622 LF. 3500 15050
a a - : | DEFTHTOTOR OF PIPE [< 8.1 31 LF. $0.0 0.0
Repa I r: LI nE- PI pE [CI P P) 3 | Conduit 750451 100 42" RCP PIPE B3 LF. 1750 035635
REMOYE EXISTING PIPE, ALLTYPES AND 1 B3 LF. 350 $3134
ETREET CUT 133| ev. 1 gm0 1353 -
E000IMG COMPLETE 4z v, #ion 14213 ) CDSt { P |vﬂt Ta bIE‘}
ADDITIONAL EXCAYATION 240 T $20.00 4,730
EILT FEMCE TPE C, COMPLETE 125 LF. 5.0 16261
= DEFTHTOTOR OF PIPE [< 8.1 &3 LF. $0.0 0.0
RE p Ia c E: Sa m E SIZE H D PE : Conduit 750501 100 36" RCP PIPE 122 LF. 1500 3215985
REMOYE EXISTING PIPE, ALLTYPES AND 1 122 LF. 350 $E05.3
ETREET CUT 247 .Y 1550 $15STES
E000IMG COMPLETE 196 5T, 0.0 §1,964.7
ADDITIONAL EXCAYATION A36 O $20.00 $15,726.5
. EILT FEMCE TPE C, COMPLETE 245 LF. 150 $1L2166
L] DEFTHTOTOFR OF PIPE (3.1 - 12.07 122 LF. $25.0 $E045
RE p Ia c E' Sa m E SIZE R CP/RC B T | Conduit 750502 100 36" RCP PIPE it LF. $160.00 1065
REMOYE EXISTING PIPE, ALLTYPES AND 1 1T LF. 350 $E6.3
F0D0DING COMPLETE R $10.0 $330.4
ADDITIONAL EXCAYATION [ =AH $20.0 $110.1
ZILT FEMCE TYPE C, COMPLETE 35 LF. 15.0 $1T2E
" 2 | DEFTHTOTOP OF PIPE (< &.1 17 LF. 0.0 $0.0
RE p Ia ce: U pSlZE H D PE 3 | Conduit 750473 100 15" RCF FIPE a LF. $70.0 $6,3735
REMOYE EXISTING FIPE, ALLTYPES AND 21 A LF. 35.0 34553
STREET CUT 12 . $55.0 36,1517
F0D0DING COMPLETE 0O, $10.0 $3006
ADDITIONAL EXCAYATION 35 CLY. $20.00 $15914
ZILT FEMCE TYPE C, COMPLETE 152 LF. 15.0 $910.5
. - DEFTHTOTOR OF PIPE (< &.1 al LF. 0.0 $0.0
RE p |E ce: U pSIZE R CP/RC B 0 | Conduit | TS047T 100 15" RCP PIPE 51 LF. $70.00 35353
REMOYE EXISTING FIPE, ALLTYPES AND 21 51 LF. 35.0 32565
STREET CUT 62 Y. $55.00 $S4252
F0D0DING COMPLETE 5 ORY. $10.0 $T70
ADDTIONAL EXCANATION & LY. $20.0 FLER]
ZILT FEMCE TYPE C, COMPLETE 103 LF. 15.0 $515.7
DEFTHTOTOP OF PIPE [< 5.1 51 LF. fo.0 $0.0
T | Conduit 150475 50 15" RCF FIPE 165 LF. $70.00 415455
REMOYE EXIITING PIPE, ALLTYPES AND 31 165 LF. 5.0 13247
9 | STREET CUT 260 2. 35500 34,5060
1 ZAANIMG CAMPLFTE Rl RF NN R4S A
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Deliverable

L 248120.pof - Adobe Reader =& =

File Edit View ‘Window Help *®

ARZES=| @@ (=] 5 EH| e 2| Tools
™

Sign Comment

Facility ID: 248120
Span: 2', Rise: 2', Shape: RO, Material Type: RC
Trench Volume:; 2982 (cu. yd.)

9395

390 Hff \

: \

Elevation (ft)

o 50 100 150 200 250 300

Distance (ft)
NOTE: NOTE TO SCALE

@===Ground Line e Conduit Invert e===Conduit Crown

T 237PM
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Capital Improvement Planning

Road Centerlines

Facilities GIS Data
* Police W WPrincipal/Minor Arteries
* Fire Major/Minor
) Collect
 Medical Sl
In 'Interstate/
* Schools ' Freeways
* Preschool

e Public Schools
* Private School
« College

SOLVING COMPLEX PROBLEMS SINCE 1963

4 Facllites

A v, . X ?,
| ‘ | TYPE
P
& | o R
ki JANA

_:;%\T." Fi
=
AW & SCHOOL

(& coumbia Engineering
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Damien Di Vittorio Randy Strunk
(336) 200-9150 (502) 418-6565
ddivittorio@columbia-engineering.com rstrunk@columbia-engineering.com

www.columbia-engineering.com
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