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Appendix C  
Questionnaire Summary of Responses

Geographic Information Systems

1.  Is your agency using or planning use of GIS for:
a.  general mapping (e.g. highway routes, political boundaries, etc.)
b.  data management (e.g. location-based inventories)
c.  engineering design/analysis
d.  other, please specify
e.  none of the above
f.  don’t know

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x x x x x x x x x x x x x x x x x x x x x x x x 25
b x x x x x x x x x x x x x x x x x x x x x x x x 24
c x x x x x x x x x x x x 12
d x x x x x x 6
e x x 2
f 0

• AR state and federal highway (roadway inventory, bridge inventory/rating, ADT, 
pavement management, accidents, needs, railroads, airports, projects 
(completed, under construction, and planned))

• CA use and implementation of GIS is just beginning - the Dept. sees a lot of 
potential, but we’ve only scratched the surface on how we will ultimately use it

• CO other - NPDES

• GA only in the investigation stage at this time

• IL in the beginning stages of using GIS for design and analysis

• MD the GIS-HYDRO system has become the basis for all hydrology studies 
performed by the Structure Hydrology and Hydraulics (formerly Bridge 
Hydraulics) Unit

• MI spatial analysis (Polygon)

• MN engineering design/analysis - future

• MT MT DOT is using GIS developed in-house for road log, construction, ADT, 
and sufficiency rating information

• NC system under development - may identify other uses

• NE planning to use for engineering design/analysis

• ND ND DOT is just completing the pilot phase of the GIS.  We will begin full 
implementation shortly by converting our county base maps.

• NY wide range of uses was planned, including Capital Program Planning, 
Maintenance Activity tracking, special hauling permit processing, 
environmental analysis, transit management, etc.

• OH flight records/mapping projects

• TX planning use of GIS and have test sites

• VA VA DOT is currently in the most conceptual of planning stages for adoption of 
a GIS
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• VT planning use of GIS

• WA environmental impact analysis, maintenance planning and programming tool, 
future engineering design/analysis

2.  Which GIS software is your agency using?
a.  Arc/Info
b.  ArcView
c.  Intergraph MGE
d.  GRASS
e.  other, please specify
f.  don’t know

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x x x x x x x x x x x x x 14
b x x x x x x x x x x x x 12
c x x x x x x x x x x x x 12
d 0
e x x x x 4
f x 1

• IL GEOPAK

• MD MapInfo, VistaMap, GIS-HYDRO (by R. Ragan of the Univ. of Maryland)

• MN ArcInfo, ArcView - low resolution, 1:24,000
Intergraph MGE - starting to look into for higher resolution

• MT software developed in-house

• TX Evaluating ARCINFO and MGE for statewide use

• VT planning use of ArcInfo and ArcView

• WY GEOPAK

3.  Is your agency using or developing GIS for:
a.  assisting in meeting NPDES MS4 and/or construction activities permit

requirements
b.  hydrologic and hydraulic analyses
c.  storm water quality issues in addition to NPDES requirements
d.  bridge inventory and bridge hydraulic data management
e.  none of the above
f.  don’t know

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x x x x x x x 8
b x x x x x x x x 8
c x x 2
d x x x x x x x x x x x x 12
e x x x x x x x x x 9
f x x x 3

• AR an ongoing research project on soil erosion prediction for construction sites 
using the GRASS (GIS) system

• CA GIS software has not been distributed to all district offices yet, but will be very 
soon.  As staff becomes more familiar, uses are expected to increase.

• CO GPS was used to obtain location of CO DOT outfalls.  The information 
obtained was included in CO DOT’s GIS.  The information, as well as the 
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maps, was submitted to the regulatory agency as part of CO DOT’s NPDES 
municipal permit application.

• GA bridge inventory will eventually be hooked up to the GIS system

• IL hydraulic analysis (not hydrologic)

• MD the system is capable of using both TR-20 and USGS regression equations

• MN developing ArcView application to facilitate access to NWI maps and use for 
coordinating bridge scour evaluations and flood monitoring efforts

• NE planning to use for hydrologic and hydraulic planning

• OK (1) currently obtaining digital USGS information, and plan to develop 
hydrologic and hydraulic analysis capacity in the future

(2) joint effort between OK DOT and metropolitan planning organization

• TX in development

• VA We have asked for this capability but don’t know if we will get it.

• VT extent of use still to be determined

4.  Which of the following digital data sources do you use?
a.  STATSGO - SCS soils
b.  USGS highway and streams digital line graphs (1:24,000; 1:100,000;

1:2,000,000)
c.  USGS DEM 1:250,000
d.  USGS DEM 1:24,000
e.  GIRAS land use
f.  other

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x x 3
b x x x x x x x x x x x x 12
c x x 2
d x x x x 4
e x 1
f x x x x x x 6

• CA GDT street address mapping

• CO digitized county map basis (1:50,000)

• MD (1) Internal 1:24,000 and 1:6M maps
(2) GIS-HYDRO has its own digital mapping
(3) the current version is based on the 1990 aerial mapping developed by the 
State Office of Planning

• MI Michigan DNR, MI Resource Inventory System (MIRIS) files

• MN plan to use USGS 1:100,000 DLG for streams - another state agency has added 
labels;  getting access to NWI, watersheds, and protected waters created by 
other agencies;  MN DOT has digitized highways (1:24,000) and is in the 
process of labeling.

• MO 1:100,000

• NC 1:100,000

• ND We are presently converting our county base maps to digital format.  We will 
use 1:24,000 USGS Quads also.

• NY have our own 1:24,000 roads file, use USGS 100k hydrography files
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• OK digitized own set of line work for state hwy., city streets, and county roads

• SC digitize data “in-house”

• TX test cases only

• WA digitized USGS 1:24,000

• WY aerial photos → DTM → GEOPAK, would use USGS if available

5.  Is your agency using a GIS for assistance in estimating drainage areas and storm water
runoff rates?

a.  yes
b.  no
c.  don’t know

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x x x x 5
b x x x x x x x x x x 10
c 0

• CA We would like to do this if the appropriate mapping were available (soils, land 
use, etc.).

• MD The system is based on the existing land use while the design in Maryland 
has to be based on the ultimate development discharges.  Thus, the ultimate 
development map is prepared by hand and then digitized to obtain both 
existing and ultimate development RCN values that plugged into direct runoff 

equations (see TR-55).  The ratio of ultimate and existing direct runoff 
volumes is then used to multiply the existing development discharges to 
account for the ultimate development changes.

• ND a future application

• TX not currently, but plan to

• VA We would like this but don’t know if our system will include such capabilities

• WA There is future potential to use GIS for recording drainage courses and 
delineating basins.

• WY drainage area only

6.  In what way do you determine drainage area size?
a.  manual delineation and planimeter
b.  digitize boundary over paper topographical map
c.  digitize boundary over digitized topographical map
d.  use digital elevation data and terrain model to define
e.  other, please specify

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x x x x x x x x x x x x 13
b x x x 3
c x 1
d x 1
e 0
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7.  When determining drainage areas, do you:
a.  use original topographic or DEM map projection
b.  transform to other projection
c.  don’t know

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x x x x x x x x x 10
b 0
c x 1

• MD Unfortunately, the system does not use real elevations; it uses only average 
slopes based on the knowledge of the range of slopes associated with different 

type soils.  For this reason, watershed boundaries have to be delineated by 
hand.

8.  Which of the following GIS coverages do you use to help determine appropriate hydrologic
modeling parameters?  Please specify type and source.

a.  soils
b.  land use/cover/vegetation
c.  rainfall data
d.  evaporation data
e.  topography
f.  other
g.  none of the above

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x x 3
b x x 2
c x x 2
d 0
e x x x 3
f x 1
g x x x x x x x x 8

• MD Soils : SCS county soil maps, USGS soil maps
Land use : (1)  1990 State Planning maps for existing land use

(2)  zoning maps for future use
Rainfall : TR-20 rainfall tables (for TR-20 applications only)
Other : soil slopes (SCS maps)

• ND Soils : uncertain at this time
Topography : USGS Quad’s

• VA We would probably use all the listed parameters if the system includes such 
provisions.

• WA We have need and use all the above parameters [those listed in Ques. 8], 
however, we presently are not obtaining this information by GIS

• WY Topography : aerial photos or data collectors

9.  How is this data being used for hydrologic modeling?

• LA integrate HEC 1 and 2

• MD (1) to develop land cover distribution, SCS runoff curve numbers, and urban 
characteristics for use in hydrologic modeling, regression analysis, etc.
(2) the preferred methodology is USGS regression equations.  The system is 
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capable of calculating values of appropriate variables (e.g. drainage area, 
storage, forest cover, etc.) and discharges.  For TR-20 applications, the 

system can either develop the necessary variables or accepts the parameter 
entered based on hand calculations for variables like Tc or reach routing

data.

• WY use to get drainage areas, slopes, and channel x-sections

10.  Please describe problems or deficiencies you perceive with applying GIS to determine
hydrologic modeling parameters.

• LA under development

• MD (1) lack of up-to-date data - it costs too much to update frequently (regarding 
land use/cover)
(2) lack of real elevations
(3) The resolution of data is a very important factor - it may cause errors in 

calculations and determines when it is applicable.
(4) jazzy computer graphics don’t make up for expertise in hydrologic 

modeling
(5) Extraordinary detail is easy to produce.  In hydrology, the saying goes: 

“Detail in - garbage out.”  The real work in hydrology is more than 
mechanical detail.  There is a danger that this aspect gets forgotten.

• ND this will be a future application

• WY (1) Need to automate drainage area and slopes to compute hydrologic 
estimates for both culvert sites and storm drains
(2) Need to interface topo DTM with our CDS culvert design software to 

allow flood routing through culverts

11.  Is your agency using a GIS for assistance in performing floodplain analysis?
a.  yes
b.  no
c.  don’t know

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x x x 4
b x x x x x x x x x x 10
c 0

• VA would probably use it if we had it

12.  Please briefly describe how your agency is using a GIS for assistance in performing floodplain
analysis.

• IL currently using mapping on a small number of jobs to get cross sections

• LA under development

• ND Our plan is to share data with USGS in a joint effort, including the purchase of 
scanned USGS Quads.

• WY extract x-sections for WSPRO or CDS analysis
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13.  Please describe problems or deficiencies you perceive with applying GIS to assist in performing
floodplain analysis.

• IL survey data has to be tied in for stream cross sections in areas covered by water

• WY under water topography is difficult to obtain to supplement DTM from aerial 
photography

14.  Is your agency using GIS to map calculated floodplain limits?
a.  yes
b.  no
c.  don’t know

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x 2
b x x x x x x x x x x x x x 13
c 0

15.  Does your GIS software incorporate coordinate geometry (COGO) functions?
a.  yes
b.  no
c.  don’t know

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x x x x x 6
b x x x x x x x 7
c x x x x x x x x 8

16.  Are these COGO functions being used by your agency?
a.  yes
b.  no
c.  don’t know

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x x x 4
b x x x 3
c x x 2

• CA Our right-of-way divisions will make use of the COGO functions.  We do not 
have a site license for COGO.

• MN We use GEOPAK and Intergraph as our design software.  We are just starting 
to try out MGE.

• ND Once we have concluded our data conversion, we will have this capability.
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17.  Has your agency customized a GIS system to meet your specific needs?
a.  yes
b.  no
c.  don’t know

AL AR AZ CA CO GA HI IA IL KS KY LA MD MI MN MO MT NC ND NE NM NY OH OK OR SC TX VA VT WA WV WY Total
a x x x x x x 6
b x x x x x x x x x x x x x 13
c x 1

• CO The NPDES GIS application was created by CO DOT’s GIS group to meet 
NPDES needs.

• MD (1) developed dynamic segmentation software before available commercially
(2) The original GIS was developed for bridge hydraulic engineers for 

watersheds of 400 acres or more.  It has now changed to include much 
smaller watersheds to enable highway hydraulic engineers to use it in their 
studies.

• ND We are presently concluding our pilot phase of the GIS, which includes a 
customized cartography application.

• NY Future application customizing planned for several different applications.  
Most customizing to be done in the ArcView environment (using AVENUE).

• WY We are planning to customize an interface with CDS.

18.  Please indicate any hydraulic or stormwater quality-related use of GIS not already
addressed.

• LA bridge and culvert design

• MD (1) MD SHA cannot use its GIS-HYDRO system in hydraulic applications due 
to the lack of real elevations and its resolution.  We intend, however, to 
use it in the future to create the hydrology/hydraulic inventory for all SHA 

crossings.
(2) GIS of structures, with pictures and previous evaluation for scour 

mnitoring and analysis
(3) water quality BMPs
(4) Any hydraulics related activities (permits) by location can be valuable GIS 

application.  This can also be used as an indexing system for stored 
computations.

• MN (1) Our division has made a proposal to use GIS to interface with proposed 
hydraulic structure/info database (storm sewer, culverts, ...) - project in 
proposal status.

(2) MN DOT is contracting with USGS to do series of watershed reports.  
USGS is using ArcInfo to prepare.  Eventually, MN DOT Hydraulics plans 
to access the information with GIS.

• WA to delineate wetlands and delineate water quality treatment facilities and to be 
able to distinguish between the two
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19.  What general issues do you consider to be hindering more wide scale application of GIS in
hydraulic design?

• AZ (1) accuracy of mapping
(2) cost versus value - infrequent need for data - must be “cheap!!” to acquire 
and use

• CA The availability of DEMS and DTMS, as well as land use mapping

• CO (1)  training is needed
(2)  management is not convinced of GIS benefits
(3)  not enough data available in CO DOT’s GIS to perform hydraulic design
(4)  cost

• GA GIS is not fully developed at this time

• IL The expense and time consumed getting topographic information is the biggest 
problem.  Training could become the issue if the information problem is resolved.

• KS securing resources to implement GIS

• LA technical support

• MD (1) see comments under Ques. 10
(2) The scale of mapping required to do hydraulic studies in Maryland is 

1”=100’ or better; the resolution offered by our GIS is not acceptable for 
hydraulic studies.

(3) Data availability - data may or may not be available. When available, it may 
not be to the resolution that is acceptable for hydraulic studies.

• MI lack of readily available data

• MN (1)  availability of watershed data at appropriate resolution
(2)  skills/training of hydraulic personnel

• NC (1)  access
(2)  other priority usage

• ND the cost and availability of digital USGS Quad maps

• SC lack of contour data

• WA lack of technical support for the development and implementation of GIS 
technology

• WY lack of USGS digitized mapping or cross-sections used in FEMA flood plain 
studies
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