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1.   Purpose 

 

1.1. These guidelines exist to assist the developer, contractor and/or engineer in meeting the performance based 
requirements for GIS data prior to acceptance of the utility infrastructure of a project or contract. It is the 
developer’s, contractor’s and/or engineer’s responsibility to meet these guidelines in a timely fashion to allow for 
scheduled turnover of utility infrastructure.   

 

2.   Overview 
 

2.1. Standard hardcopy submittals for record drawings will continue to be required as has been the p ractice in 
the past. These must signed and sealed by the engineer of record. Record drawings shall be submitted 
(along with hardcopies) in Adobe .pdf and AutoCAD .dwg 
Format. In addition, developers must comply with the following digital requirements, which will be updated 
from time to time. Parties requesting utility turnover to BSU are responsible for contacting BSU staff to obtain 
the latest requirements. 

 

2.2. Prior to acceptance of the utility portions of the project by Bonita Springs Utilities, Inc., the developer must submit 
GIS data to BSU created using the BSU supplied template, ready to upload to BSU’s GIS without additional 
manipulation or data entry. As a minimum, these files shall meet the criteria as described in this document. 
Deviations from these guidelines will be allowed only by written permission from authorized BSU personnel. 

 
2.2.1. Initial GIS submittals must be delivered to BSU on a CD, DVD or USB flash drive with the rest of the 

turnover package. E-mail and/or ftp submittals are not acceptable for initial submittals. E-mail and/or ftp are 
only to be used to re-submit if and only if corrections to the GIS data are requested by BSU. Use of E-mail 
and/or ftp to re-submit GIS data must be approved by the GIS department in advance. 

 
2.2.1.1. The files to be submitted on the CD, DVD or USB flash drive are to include the template map 

document (.mxd) used to capture the GIS features, the personal geodatabase (.mdb) or file 
geodatabase (.gdb) associated with the aforementioned map document, and the CAD file(s) as 
outlined later in this document, including any external references (x-ref’s) associated with the base 
CAD file(s). 

 
2.3. Instances have arisen where it has been requested that BSU release their GIS data for one reason or another. 

For our own protection and documentation, a form has been made titled Release of Data Authorization  
This form is downloadable in .pdf format from our website in the same location as the 

GIS template files. 
 

2.3.1. The form must be filled out completely for it to be even considered. It will be the determination of BSU 
management as to whether or not the request will be granted. A manager’s signature is mandatory in order 
for the GIS department to release the data requested. In most cases, authorization will be required by the 
Director of Engineering; however, in some instances, other BSU managers can also authorize a request. 
Only the managers listed on the form can authorize a request. 
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2.3.1.1. Once authorized, the form is to be given to the GIS department to fulfill the request, but not until then. 
 

2.3.1.2. At the discretion of BSU management, the request may require approval from the BSU Board of 
Directors. 

 
3.    So f tw are  

 
3.1. The GIS employed by Bonita Springs Utilities, Inc. is based upon ESRI’s ArcGIS  and Microsoft SQL Server. 

Autodesk’s AutoCAD Map and Microsoft Access are also used to capture data to be uploaded into the GIS. 

For more detailed information on the software packages listed above please visit the respective web sites 
http://www.esri.com/, http://usa.autodesk.com/, and http://www.microsoft.com/. 

 

3.1.1. Kanotech Information Systems has retired the CivicCenter and Data Capture Tools product line. That 
being the case, BSU will no longer accept GIS infrastructure submitted utilizing their software package, 
effective October 31, 2006. 

 
3.2. The preferred format for GIS submittals is an ESRI personal or file geodatabase; shapefiles will only be accepted 

by obtaining approval in advance from the GIS department. This will allow for seamless uploading to the GIS 
employed by BSU. If the necessary software packages to create the GIS infrastructure are not owned, it is the 
responsibility of the firm submitting GIS data to hire a qualified firm to capture the GIS data for them. 

 
3.2.1. The minimum ESRI ArcGIS software license required to utilize BSU’s file geodatabase template is 

ArcMap10.4.1 

 
3.2.1.1. If the aforementioned version of ArcGIS software is not up to date with BSU, please contact the GIS 

department for assistance as the supplied GIS file geodatabase template may not work with older 
versions of the software. 

 
3.3. Prior to drafting GIS features for a new project, please contact BSU staff to obtain the latest control files (these 

files are listed in 2.2.1.1) and information. Failure to use the latest control files may result in data that does not 
meet current requirements and may require re-drafting of the GIS data. Generally, the control files are able to be 
downloaded directly from BSU’s website,  https://www.bsu.us.  

 

3.4. BSU is currently using AutoCAD Map 3D 2017. 

 
3.4.1. Since AutoCAD files are generally backwards compatible, any version of the CAD file from BSU’s current 

version or previous is acceptable to be submitted. 
 
4.   Digital CAD & GIS requirements 

 
4.1. Data is to be set in the Cartesian coordinate system known as NAD 1983 Florida State Planes, West Zone, US 

Foot. This coordinate system will be set in the personal or file geodatabase and digital CAD files delivered. 

Vertical elevations will be controlled by the NAVD 88 Datum. The GIS template already has the correct Cartesian 
coordinate system set. 

 
4.1.1. Please note that BSU is in Lee County and the adjacent county to the south, Collier County, is in the 

Florida State Planes, East Zone. Some firms located in Collier County have submitted in the wrong 
coordinate system. Once again, note that the BSU template files have the coordinate system correctly set. 
It is just a matter of having the CAD file(s) for the project georeferenced correctly. 

http://www.esri.com/
http://www.esri.com/
http://www.microsoft.com/
https://www.bsu.us/
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4.1.2. Even if the CAD/GIS data is georeferenced in the correct coordinate system, the features must still be 
spatially accurate and reflect what has been installed in the field. Data shifted even 10 feet is NOT 

acceptable and will be returned to be re-georeferenced. An easy way to check the alignment is to utilize the 
orthophotography available for free download from Lee County at  http://leegis.leegov.com/ as a reference. 

 

4.1.3. As the NAVD 88 Datum has now become more prevalent, a field has been added to those features that 
require the input of a vertical elevation to identify the vertical datum used. This is detailed in section 7, 
Required Fields and also listed as a requirement to be listed on the record drawings in section 8. 

 
4.2. Data is to be identical to that used to produce the hardcopy record drawings delivered to BSU for the project, but 

will also include in digital form any features or text that were manually added to the record drawings by hand for 
any feature that will be uploaded to the BSU GIS system. Care should be taken to avoid submitting previous or 
conceptual versions of the digital data, i.e. BSU requires as-built data.  If the GIS data does not agree with the 
information depicted on the record drawings, the project will not be accepted until either the record 
drawings or GIS data is corrected. The Warranty, Bill of Sale and any Easement legal descriptions and 

documentation must also match what is submitted in the GIS turnover package. 

 
4.3. Individual components that will be uploaded. 

 
4.3.1. Water system. 

 
4.3.1.1. Water Mains (potable, raw) 
4.3.1.2. System Valves (gate (main line, service lat, hydrant lat, ARV, etc.), operating nut, etc.) 
4.3.1.3. Hydrants. 

4.3.1.4. Booster stations, storage tanks, pumps, monitoring wells and supply wells; these are rare for an 
outside firm to submit. 

4.3.1.5. Fittings (tees, crosses, elbows, reducers, etc.) 
4.3.1.6. Water Laterals (service, hydrant, fire, arv, non-BSU fire, etc.) 
4.3.1.7. Control Valves (air release, blow off, non-BSU backflow preventer, etc.) 

4.3.1.8. Meters. Meters greater than 2” 
 

4.3.1.A   Irrigation system 

 
4.3.1.A.1 Irrigation lines (service, Non-BSU service, etc.) 
4.3.1.A.2 Irrigation Mains (Irrigation, Non-BSU, etc.) 
4.3.1.A.3 Irrigation System Valves (gate, butterfly, plug, etc.) 
4.3.1.A.4 Irrigation Meters. Meters greater than 2” 

 
4.3.2. Sewer system. 

 
4.3.2.1. Sewer Laterals (single service, multi-service, arv, non-BSU, etc.). 
4.3.2.2. System Valves (plug (main line and ARV), operating nut, etc.). 
4.3.2.3. Pump stations. 
4.3.2.4. Manholes (shallow, drop, conflict boxes, equalizer, etc.) 

4.3.2.5. Fittings (tees, crosses, elbows, reducers, etc.) 
4.3.2.6. Gravity Mains (gravity, non-BSU gravity, etc.). 
4.3.2.7. Force Mains (force main, non-BSU force main). 
4.3.2.8. Control Valves (air release, blow off, etc.). 
4.3.2.9. Cleanouts (cleanouts, two-way cleanouts, Grease Interceptors (gravity and hydromechanical), Non- 

BSU two-way cleanout, non-BSU cleanout, etc.). 
4.3.2.10. Pumps. Pumps associated with pump station. 

http://leegis.leegov.com/
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4.3.3. Fittings are required to be drafted for GIS data turnover.  
 

4.3.3.2. Fittings MUST be included in the submitted CAD file(s), as well as being shown and labeled on the 

as-built drawings. 
 

4.3.4. Any line that connects to an individual residential or commercial facility to directly accept sewer waste is a 
sewer service. This could connect directly to a gravity main line via a wye connection, or it could drop 
directly into a manhole. It is almost always less than 8".   

 

4.3.4.1. Sewer laterals and services are considered the same for GIS purposes. 

 
4.3.4.2. For GIS purposes, any gravity line that extends from a trunk line (gravity main) to a shallow 

manhole towards a residential/commercial/industrial building is to be drafted as a sanitary sewer 
service lateral and not a trunk line (gravity main). 

 
4.3.4.3. A sewer service is to be considered single if it serves a single unit. It is to be considered double 

(multi) if it serves multiple units. 
 

4.3.5. The operating nut depth of valves should be entered in inches.  It is no longer a required field, but if it is to 
be populated, please use the following: 

 
4.3.5.1. The operating nut depth “H” is calculated by three variables: the cover depth “D”, the pipe diameter 

“Ø”, and the distance from the operating nut of the valve to the center of the pipe “A” (obtained from 

the valve manufacturer). Using the aforementioned variables, the formula to calculate the operating 

nut depth is: H = D – [A – (½ * Ø)]. For example, for an 8” Mueller ® A-2360 resilient wedge gate 

valve with mechanical joints A=21.50. Assuming a cover depth of 30” and an 8” water line, H = 30 – 

(21.50 – 4). H = 12.50, which could be rounded to 13”. 
 

  4.3.6. The hydrant shut off valve is to be drafted separately. 
 

4.3.7. Manhole inverts are no longer required; the inverts are captured with the gravity mains and sewer laterals 
only. 

 
4.3.8. A water service (potable or irrigation) is the line that connects the water main to the water meter, usually 

of a smaller diameter than the water main. See BSU standard details. 
 

4.3.9. For Water Services (Poly Tubing) use Pipe Class C901 and Pipe Thickness Class DR9. 
 

4.3.10. Effective April 19, 2011, BSU will verify all legal descriptions and sketches for submitted easements; 
therefore it is no longer a requirement to capture the easements in the feature class included in the GIS 
template. However, all easements (whether recorded as stand-alone or included in a plat) must adhere 
to the guidelines outlined in this document. 
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4.3.10.1. If there is a question as to the size of the easement required around BSU infrastructure, consult BSU’s 

Standard Specifications documentation or contact Engineering for guidance. 
 

4.3.10.1.2. As a general guideline, the easements should allow for 7.5’ on either side of pressurized 
water or sewer lines and 7.5’ on either side of any gravity sewer line, 7.5’ completely around any 
single piece of infrastructure (e.g. hydrants and manholes), and 30’ x 30’ for pump stations. 
Master pump stations will have larger easement requirements. Please consult engineering 
specifications for verification. 

 

4.3.10.2. Due to differences in coordinate systems, BSU will require some changes to the way plats 
and easements are submitted as part of the turnover of utility infrastructure. BSU’s GIS is 
georeferenced in the NAD 1983 State Plane, Florida, West Zone (US foot) coordinate system. 
However, most plats are not written in this coordinate system. This will cause a misalignment 
of features (e.g. easements) when constructing them in the GIS using the legal description. In 
order to compensate for this, BSU will not ask that the plats and easements be rewritten in 
State Plane coordinates, but instead adhere to the following guidelines (effective 02/18/2010): 

 

4.3.10.2.1. On the plat and/or easement sketch, the Point of Commencement, Point of Beginning, 
and an opposite corner (from the P.O.B. / P.O.C.) shall be labeled with the State Plane 
coordinate (Northing and Easting). 

 

4.3.10.2.2.  In cases where there isn’t a Point of Commencement and/or Point of Beginning, another 
point (preferably a corner) shall be labeled with the coordinate accordingly (i.e. BSU 
requires three points to be labeled, two of which must be on opposing corners from one 
another). 

 
 

4.3.10.2.3. The coordinates shall be accurate to three decimal places, minimum. 

 
4.4. Irrigation lines, valves and backflows must be contained in the digital CAD files where they exist in the project. 

However BSU may, at their discretion, allow the irrigation features to NOT be drafted as GIS data. Unless 
otherwise stated or directed to do so, capture irrigation features in the GIS. 

 

4.5. The as-built CAD file used to create the GIS data is also required to be submitted, with ALL layers including 

existing utilities, irrigation, ROW, lot lines, storm sewer, power (FPL), gas (TECO), building footprints, easements, 
etc. This file must be geo-referenced into the correct coordinate system as outlined in 4.1. It is also beneficial to 
see t he water service (potable and irrigation), fire service, and sewer services are to be illustrated shown all the 
way to the buildings for multi-family and commercial units even though they are past the point of BSU ownership. 
It is  to be shown in the CAD file only and is  not required to be captured them in the GIS past the point of BSU 
ownership. Include any CAD files used as external references (x-ref’s) in the submitted CAD file(s). 
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4.6. GIS data to be uploaded is to include only new construction and care be taken to exclude any “existing” facilities 
from this dataset so as to not duplicate information in the GIS system. However, in order to aide in the alignment 
to BSU’s master GIS, existing utility data should be left in the as-built CAD file as outlined previously. 

 
4.6.1. If existing infrastructure is to be modified and not replaced (e.g. raising a manhole rim elevation or 

recoating a manhole with IET, casing an existing line, etc.), do not capture these features. As long as the 
information is contained on the record drawings and the features exist in the CAD file(s), BSU will make the 
necessary modifications to existing GIS features. 

 
4.7. Where to stop drafting features for GIS data turnover. 

 
4.7.1. Potable water services and fire systems. 

 
4.7.1.1. Capture features up to, but not including the meter and backflow preventer for services 2” and 

smaller. BSU will capture meters and backflows for services 2” and smaller. For services larger than 
2”, capture the backflow device and meter; additional subtypes have been added to the Water Control 
Valve feature class (Non-BSU Backflow) to accommodate this. 

 
4.7.1.2. For fire systems, BSU only owns up to and including the first fire line gate valve adjacent to the water 

main. Any line, backflow, etc. past this point is not maintained by BSU. However, capture these 
features as Non-BSU features; additional subtypes have been added to the Water Lateral and Water 
Control Valve feature classes to accommodate this. 

 
4.7.2. Sanitary services. 

 
4.7.2.1. Capture features all the way to the building for multi-family and commercial units. Additional subtypes 

have been added for non-BSU maintained features to accommodate this (i.e. BSU owns up to the 
shallow manhole/cleanout in the ROW/PUE/BSU easement. The remaining features are non-BSU 
features). BSU inspects grease interceptors (gravity and hydromechanical), sand interceptors, and oil 
separators which are why they are required to be captured even though they are not owned by BSU 
and the lines/cleanouts to them are not maintained by BSU outside of the aforementioned guidelines. 

 
4.7.3. If there is a question regarding who is responsible for a particular utility feature, contact Bonita Springs 

Utilities engineering staff to clarify whether or not the feature needs to be captured in GIS. 

 
4.7.4. For privately owned pump stations, BSU ownership and maintenance ends at the plug valve at the 

connection to BSU’s force main, or as noted by BSU. 
 

4.8. Capture the gate valve associated with temporary and permanent blow-offs separately and also draft a water 
main segment connecting the two features. See figure 1 and figure 2. 
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4.9. Due to the incorporation of gravity inspection software with BSU’s GIS, it is now necessary to capture gravity 
mains with the flow direction being able to be determined by the aforementioned software (i.e. the upstream and 
downstream manholes are automatically assigned by the software pending the direction in which the gravity main 
was drafted). This is a very simple process; every line segment in an ArcMap document has two endpoints. If you 
are in an edit session and double click on any line segment, the vertices/endpoints will appear as well as the 
segment being highlighted. The upstream node should be green, the downstream should be red. If there are 
any intermittent vertices, they should all be green. If not, right click on the line segment while the 
vertices/endpoints are showing and select “flip” from the pop-up menu. See figure 3. 

 
4.9.1. Incorporate the same practice for capturing the flow direction of the gravity sewer laterals/services as 

outlined for gravity mains in 4.9. 
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4.10. Designation of Equalizer/Overflow Manholes and Gravity Mains should be assigned according to figure 8. 

 

D4.11. Capture Permanent Blow-Offs and Temporary Blow-Offs (Cannons) as separate Water Control Valve features. 
Additional subtypes have been added to accommodate for this. 
 

4.12. The design CAD file (per specifications in 4.5) must be submitted during the Application to Construct 
phase of all projects to aid in review of easement coverage to minimize any delays at the infrastructure turnover 
stage of the project. The as-built CAD file will still need to be submitted at the turnover stage of the project as 
mentioned previously in 4.5. 

 
5. Submittals using an ESRI personal geodatabase 

 

5.1. Components to be uploaded will be segregated into feature classes to include only the features for that 
component. Not all feature classes will apply to all projects. Exact name matching is required for proper 
functionality. These layers are set in a template “schema” provided by BSU. 

 
5.1.1. wControlValve ( Air Release, Blow Off, Cannon (Temporary Blow Off), Backflow Preventer, Double 

Check, etc.). 
5.1.2. wHydrant (subtypes are the different hydrant manufacturers). 
5.1.3. wLateralLine (Fire, Hydrant, Service, ARV, Non-BSU Service, Non-BSU Fire, etc.). 
5.1.4. wNetworkStructure (Storage Tanks). 
5.1.5. wPressurizedMain (Raw, Potable). 
5.1.6. wProductionWell (Production Well). 
5.1.7. wSystemValve (Water System Valves: Gate (Main Line, Service Lat, Hydrant Lat, Fire Line, ARV), 

Butterfly, Operating Nut, Non-BSU Gate (Main Line, Service Lat, Hydrant Lat, etc.). 
5.1.8. sCleanout (Cleanout, Grease Trap, Grease Interceptor (Gravity), Grease Interceptor (Hydromechanical), 

Two Way Cleanout, Oil Separator, Sand Interceptor, Non BSU Cleanout, Non BSU Two Way Cleanout). 
5.1.9. sControlValve (Air Release, Blow Off, Check Valve, etc.). 
5.1.10. sGravityMain (Gravity, Equalizer (Overflow)). 
5.1.11. sLateralLine (Sewer Services, ARV). 
5.1.12. sManhole (Drop, Shallow, Conflict Box, etc.). 
5.1.13. sNetworkStructure (Pump Stations). 

5.1.14. sPressurizedMain (Force Mains, Reuse). 
5.1.15. sSystemValve (Sewer System Valves: Plug (Main, ARV), Operating Nut). 
5.1.16. N.A. 04/19/2011. 
5.1.17. SPUMP table (houses the attributes of the pumps associated with pump stations, no graphical feature is 

to be drafted). 
5.1.18. sFitting and wFitting (Tees, Crosses, Elbows, Reducers etc.); mandatory to capture in GIS. 
5.1.19. wPump (Water Pumps: Booster, High Service, Well). 
5.1.20. Meters. For meters greater than 2”. 
5.1.21. wMonitoringWell (WTP, WWRF, RO, Wellfield Protection, EWRF, etc.). 
5.1.22. iControl Valve (Blow Off, Cannon-Temporary Blow Off, Non-BSU Air Release, Non-BSU Backflow 

Preventer, Non-BSU Blow Off, etc.) 
5.1.23. iLateralLine (Service, ARV, Non-BSU Service, Non-BSU ARV). 
5.1.24. iMeter (Irrigation). For meters greater than 2”. 
5.1.25. iPressurizedMain (Irrigation and Non-BSU Irrigation). 
5.1.26. iSystemValve (Gate (Main Line, Service Lat, ARV), Butterfly, Operating Nut, Non-BSU Gate (Main Line, 

Service Lat, ARV), Plug, etc.). 
 

5.2. ArcGIS data shall be created for the utility line segments and associated components by using the Edit Tools 
created by ESRI using the appropriate ArcGIS license (Basic, Standard or Advanced).  All line work and objects 
are to be created using snapping commands ensuring proper joining of the features. Objects inserted 
such as valves, hydrants, etc., shall be snapped to the appropriate endpoint. Line segments for utility lines 

shall be terminated at valve locations (force main and water main), manholes (gravity main) and clean outs 
(sewer laterals). Lines should be broken if there is a change in pipe size or pipe class. Lines should be broken 
at all tees and crosses, but not at water and sewer service  saddles and wyes. Break main lines (Water Mains, 
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Force Mains, and Gravity Mains) at casing limits. Do not break service laterals (Water Laterals and Sewer 
Laterals) at casing limits. Do not break at hydrant and 



15   

fire lateral connections to the water main. Do not break service lines (hydrant, fire, potable, irrigation, ARV) at 
service valves; only break at in-line gate and plug valves on mains. Do not break lines at ARV locations. A new 
line segment shall then be started at that point if appropriate, to continue depicting the utility line. The intent is to 
be able to identify on the GIS system line segments between valves, different pipe sizes or pipe materials. See 
diagram a. for a graphical example of water system break points and   diagram b. for a graphical example of the 

sewer system break points. Fittings are shown on these diagrams   and are  required to be captured (see 4.3.3.1, 
4.3.2.5, and 5.1.18). 

 
5.2.1. If a line (service) is cased and there is no change in size, material, or pipe class, do not break the line; 

however, note the casing and its attributes in the comments field of the associated line feature (e.g. inside 80 
LF 20” steel (ASTM A-139) casing under pavement). If a main line (Water Mains, Force Mains, and Gravity 
Mains) is cased, do break the line at the casing limits and note the casing attributes in the comments field. 
Casings do not need to be drafted as a separate feature. Also make sure to set the “Casing?” field to True 
for cased line features. 

 
5.2.2. Note any jack and bores or directional drills in the “Submerged Type” field of the associated line feature. 

It is a pull down selection for this field. 

 
5.2.2.1. An additional field “Crossing Type” has been added to denote submerged/aerial line features (i.e. 

under rivers/canals or along a bridge above the waterway). 
 

5.2.3. Where water mains are NOT broken at ARV’s and service lateral taps, add a vertice to the main at that 

intersection of features. This also applies to force mains and sewer ARV’s and any water service or sewer 

service lateral that intersect one another. Add vertices on the mains at points of vertical deflections, also 
add vertices on gravity mains at conflict box locations, but do not break the gravity main. 

 
5.2.3.1. Air release valves (ARV’s) are to be drafted in their exact location utilizing a water or sewer ARV 

lateral to connect it to the water or force main. The ARV laterals are generally Polytubing and 
connected to the main utilizing a saddle fitting. Also, for the larger ARV’s, capture the associated 
valve on the ARV lateral. 

 
5.3. Unlike an AutoCAD file accompanied by MS Access databases, ArcGIS data created (including spatial data) is 

all housed in a personal geodatabase or file geodatabase (data can be viewed in MS Access). All data can be 
edited while in an edit session within the ArcMap interface. Certain data can be added directly into the MS 
Access tables for mass record population, but the user is strongly cautioned that the database can be corrupted 
by user error if they are directly editing anything in the Access database; also, any modifications to the database 
structure, table names or field names will cause problems. 

 
5.3.1. DO NOT add or change any fields, subtypes, or domains! 

 

5.4. Project Metadata document is no longer required. 
 

5.5. Some of the engineering details (e.g. hydrant and blow-off assemblies, and potable water services) are 
understood to be installed as the detail depicts. This allows for certain items to be left out of the CAD and/or 
record drawings and just be labeled or noted instead. However, while certain items are in details, they still need 
to be captured in the GIS. Hydrant valves (4.3.6.2), blow-off assembly valves (4.8, figures 1 and 2), and 
especially 2” potable service line valves are required to be captured in the GIS if installed in the field. The 2” 
potable service line valves are the features that most commonly get overlooked and left out of the GIS. 

 
5.6. For valves larger than 12” (i.e. valves installed on their side and not vertically oriented),  keep the actual valve 

feature directly in-line with the water main as it truly is; only the operating nut is offset and needs to be captured 
in GIS as well. Additional subtypes (Operating Nut) within the system valves feature classes have been 
provided to do so. 

 
6.   Tips to get started using BSU’s supplied template. 
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6.1. Download the .zip file from BSU’s website. 

 
6.1.1. Either keep this file untouched in a specific location and make copies of it for each project or download a 

new file for each project. 
 

6.1.2. If a new file has been posted to the website, it must be used for the project in question. 

 
6.1.2.1. If a project has already been started with a template before a new template has been posted, it is not 

necessary to move the data into the newer template. If it is desired to do so, BSU GIS personnel can 
assist with this process. 

 
6.1.3. Unzip the file to a project specific folder so that all the files are in one place. 

 
6.1.4.   It may be helpful to rename the .mxd and .mdb files to your project’s name (for each project) so that it is 

easier to track files and verify that the correct .mdb or .gdb is the source data for the correct .mxd. Do not 
re-use a previous project’s files and re-name them; always start with a copy of the blank template from the 
website or the one you have kept in a specific location. Do not rename the Utility GIS Turnover.doc file. 

 
6.2. Launch ArcMap and then open the specific .mxd for your project (or just double-click the .mxd to launch ArcMap). 

 
6.2.1. An .mxd ArcMap document is just a graphical user interface linked to the .mdb personal geodatabase 

(pGDB) or the .gdb file geodatabase (gdb) that houses all of the attribute data as well as spatial data. All an 
.mxd does is control settings, semiology, snapping, etc. All of the actual GIS data is in the pGDB or gdb. 
When you save an .mxd, you are just saving these settings and symbology, etc.; you are not saving any 
data to the pGDB or gdb (that is done by saving edits). An .mxd can be connected to any outside data 
source(s). It is set up to be connected only to the supplied, blank schema pGDB or gdb supplied as if it 
were on my C: drive at BSU when you first receive it; therefore, when you first launch the application, you 
will probably get a blank document with a table of contents with layers followed by red exclamation points. 
See figure 4. 
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6.2.1.1. Repair the source data to point to the correct pGDB or gdb that will house the attribute and spatial 
data for your project. Regardless of whether or not you get the red exclamation points as described in 
6.2.1, always verify that your feature classes in the table of contents are pointed to the correct source. 

 
6.2.1.1.1. Right click on any layer (Cleanouts for this example), and choose Data, Repair Data Source. 

See figure 5. Browse to the pGDB or gdb for your project….navigate down through the feature 
datasets (Landbase, Sewer, Water….double click Sewer for this example), and then choose the 
sCleanout feature class. The system is intelligent enough to link all other feature classes that 
are in the same pGDB or gdb.  You should now see the streets layer in the map display. See 
figure 6. 
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6.2.1.1.1.1. You can also always right click on any layer in the table of contents, choose Properties… 
and verify on the Source tab that you are pointed to the correct pGDB or gdb. If not, click 
the Set Data Source… button and navigate to the correct location as outlined in 6.2.1.1.1. 
See figure 7 below. 



14  

6.2.2. At this point, you are ready to add your CAD data (assuming it has been georeferenced correctly as 
outlined previously in 4.1. To add any type of data (CAD, .shp files, other feature classes, etc.), just click 

the Add Data button  and navigate to your CAD file. Select the CAD file with the blue icon, not the 

white one. The CAD file with the blue icon  is utilized by ESRI software as a GIS like entity. It will 
separate the CAD file into point, polyline, polygon, and annotation layers, thus, mimicking feature classes. It 
will still look the same as it would in AutoCAD; however, you will be able to select lines in the file and 
copy/paste them directly into a desired feature class (point to point, polyline to polyline, etc.), you can trace 
the lines, and most importantly, you can snap to the CAD file. You can even run queries and select features 
out of it by the AutoCAD layer that it was placed on. The CAD file with the white icon  is virtually just a 
view only entity and not very useful other than making maps. 

 
6.2.2.1. When adding the blue icon CAD file, just add the one with the icon as shown in 6.2.2. Do not 

double-click it; otherwise you will navigate deeper into the file and actually see it separated into the 
GIS like feature classes. Just click it once and hit the Add button. If it doesn’t pop up on the map in 
the correct location (this is why the streets are provided as a base reference), then your CAD file is 
NOT georeferenced correctly. 

 
6.3. Starting an edit session. 

 
6.3.1. First, you must have the editor toolbar available. Similar to other MS Windows environments, right click 

on any blank space next to an existing toolbar to get a list of the numerous available ESRI ArcMap toolbars. 
Make sure that the Editor toolbar is checked. 

 
6.3.1.1. You can also customize your interface the same way you would with any other MS Windows 

application by adding/removing specific commands to the toolbars. 
 

6.3.2. Click the Editor pull-down on the Editor toolbar and select Start Editing. 

 
6.3.2.1. I will not go into the specifics of editing; that can be arranged with BSU GIS staff as a scheduled 

training session if desired. 

 
6.3.3. Once your edits are complete, select Save Edits from the Editor pull-down. This will actually place all of 

you changes into the pGDB or gdb. Once you Save Edits, you can no longer use the Undo command. 
Anything that needs undone would have to be done manually and the edits would have to be saved again. 
If you do not save your edits and try to close the map document or stop editing, you will be prompted to 
save your edits as a fail/safe mechanism. The same goes for the map document itself; if you close it without 
saving your settings, etc., you will be asked if you want to do so. This includes the source data mapping; if 
you don’t save the map document, that information will be lost as well…the data will still be in the pGDB or 
gdb, but the pGDB or gdb will have to be re-linked to the map document the next time you open it. 

 
6.4. Snapping. 

 
6.4.1. This is the most important feature to utilize since GIS analysis is all based upon connectivity. The option 

to open the snapping window is on the Editor pull-down (classic snapping). 
 

6.4.1.1. Point feature layers only need to have the vertex selected to snap to; there is obviously no edge or 
end to a point feature. 

 
6.4.1.2. Line and polygon features can be snapped to at the edge, endpoints, and vertices. Select the options 

as needed. 
 

6.4.1.3. Snapping preference is based upon the order the layer is listed in the snapping window. To change it 
so one layer gets snapped to as first priority over another, simply drag the layer above it in the 
snapping window layers list. 

 
6.4.1.4. Snapping can be suspended on the fly at any time by holding down the spacebar. 
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6.4.2. Options for snapping can be found by selecting Options under the Editor pull-down. 

 
6.4.2.1. Here you will find the snapping tolerance (I leave it as 2 feet as a default, change it as needed). 

 
6.4.2.2. You also have the option to turn on snap tips which shows you what you are snapping to before you 

actually snap a point…very helpful with several points in close proximity to one another. 

 
6.4.3. ArcGIS 10 defaults to a newer version of snapping that is set to automatically snap to any vertex, edge, 

etc. unless disabled. This newer style of snapping can be turned off and classic snapping can be utilized as 
outlined above by selecting Options from the Editor pull-down and checking the use classic snapping option. 

 
6.5. Working with polygons. 

 

6.6. ArcGIS Desktop Time-Saving Tips and Shortcuts. This document was created by ESRI included along with the 
GIS template files for your convenience and can also be found at: 

http://www.esri.com/library/brochures/pdfs/arcgis-desktop-tips.pdf. 
 

6.7. For more advanced users with an ArcEditor or ArcInfo license, feel free to utilize topologies and geometric 
networks as aides in creating the GIS data. However, it is not necessary to submit any created topology or 
geometric network; BSU will re-create them as necessary using our own in-house guidelines. 

 
7.   Required Fields 

 

7.1. Some of the fields have had a default value set to aid in the productivity in preparing GIS turnover files. Change 
the defaults as necessary (e.g. water mains are defaulted to be DR18; change them for DR14, etc.). 

 
7.2. DO NOT populate the SOURCEDATA field; it will be populated by BSU. 

 
7.3. DO NOT populate the Latitude & Longitude (decimal degrees & degrees, minutes, seconds) fields; BSU has 

calculation scripts to automatically populate those fields. 
 

7.3.1. DO NOT populate the Rotation Angle field for point feature classes; BSU uses this field to display the 
semiology of certain point features in their correct 2D orientation. 

 
7.4. DO NOT populate fields if the value is not known; leave the <Null> value (e.g. if an installed cost is not known, do 

not enter “0”). 
 

7.5. Fields required for all features. 

 
7.5.1. Year Installed (This is the year that the utility infrastructure is accepted to be turned over to BSU; it is not 

the actual year the infrastructure was installed…yes, it is a poor field alias to use and may be changed in the 
future). 

 
7.5.2. Positional Accuracy (GPS submeter, Referenced from record drawings, Traced from digital CAD file, 

Estimated, etc.). 
 

7.5.2.1. There has been some confusion as to which selection to use for the positional accuracy; therefore, 
please use the following descriptions of each possibility as a guideline when to use them. 

 
7.5.2.1.1. GPS sub-cm survey: This is the most accurate selection for your data; only use this if it is 

known for certain that a licensed surveyor has certified the data to this level. It is mostly used for 
point features. 

http://www.esri.com/library/brochures/pdfs/arcgis-desktop-tips.pdf
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7.5.2.1.2. GPS sub-m survey: This is the next level of accuracy. It does not require surveyor 
certification, for anyone can go out and locate features using handheld units capable of sub- 
meter accuracy. We have been within inches up to a foot off with our units at BSU, but that is 
not always the case. Sometimes they are 3 feet or so off, which still falls into the sub-meter 
category. 

 
7.5.2.1.3. From Legal Description: This is generally used for easements if the polygon feature is 

derived from an actual legal description. 
 

7.5.2.1.4. Aligned to orthophotography: Generally this is not an option since most new infrastructure 
cannot yet be seen on current orthophotography. It can be extremely accurate (pending the 
accuracy of the orthophoto), but it is mainly used in-house at BSU when correcting our older 
infrastructure. 

 
7.5.2.1.5. Traced from digital CAD file: This is what should be used for the majority of submittals if 

GPS equipment was not used or its use cannot be verified. It is to be used when the GIS data is 
created by literally copying and pasting from a correctly georeferenced CAD file or tracing right 
over top of the said CAD file. 99% of the time this is how submittals are created for BSU. 

 
7.5.2.1.6. Referenced from record drawing or as-built: Yes, the GIS data should agree with the 

record drawings; however, so should the CAD file. This is why the Traced from CAD file takes 
precedence here. Referencing from a set of plans is meant to be exactly that…referencing. It 
means that I am looking at a plan set and trying to duplicate that data manually on-screen without 
the help of a CAD file. It is a step above estimating only because you have a plan set as an aide. 

 
7.5.2.1.7. Digitized: This is virtually old technology and not used anymore, none the less, it is still an 

option. It is what it is, digitizing the data directly from a paper map/plan set. 
 

7.5.2.1.8. From field measurement or field notes: This can be used if you literally went into the field 
and measured from a feature of known location.  Take it to be surveying without a license (e.g. 
field crews measure with a tape measure from feature to feature). 

 
7.5.2.1.9. Estimated: No explanation necessary I hope. It is a “guesstimate” of a feature’s location. 

 

7.5.2.1.10.  Other: Only use this if a feature is located by some other means not listed; if used, note in 
the comments how the feature was located. 

 
7.5.2.1.11.  Unknown: Only use if you literally don’t know a feature’s accuracy level. At this point; 

however, you could just use Estimated. 

 
7.5.2.1.12.  From Digital Photo: This is used when a digital photo is used as a reference to place 

features, similar to Referenced from record drawing or as-built. If this option is used, the digital 
photo(s) utilized MUST be submitted along with the GIS turnover package. 

 
7.5.2.1.13.  From Video Inspection: This is an option if sewer video is available to locate sewer lateral 

connections. 
 

7.5.2.1.14.  From Google Maps: Generally only used by BSU, many features can be seen utilizing the 
street view in Google Maps to locate and place existing, visible infrastructure. 

 
7.5.2.1.15.  From GPR: This is used if a feature is located by ground penetrating radar. 

 

7.5.2.1.16.  From GPS Locates: Only use this if a feature is located by GPS locate markers. For 
example, using GPS to capture markings (spray painted lines, flags, etc.) that indicate the 
location of a main line. 
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7.5.3. Status (Active, Proposed, Abandoned). [Default is set to Active in the template] 
 

7.5.3.1. All utilities should be Active when turned over to BSU; there should be no proposed features. 

 
7.5.4. Installed Cost ($). Installed costs must be in compliance with the BSU Standard Specifications item 

10.10. Contributory Assets. This document can be downloaded from our web page:  https://www.bsu.us 
 

7.5.4.1. Street names and subdivision are no longer required fields. 
 

7.6. Fields required that are feature specific. 

 
7.6.1. Manholes. 

 
7.6.1.1. Subtype – (standard, drop, shallow, equalizer, conflict box, Non-BSU Standard, Non-BSU Drop, Non- 

BSU Shallow, Non-BSU Equalizer). 
7.6.1.2. BSU Manhole number (7 digits). 

7.6.1.2.1. The BSU Manhole numbers are assigned ONLY by the BSU GIS department. A list of 
reserved numbers is kept in order to avoid duplicates from different submittals in close 
proximity to one another. Please verify the numbers before submitting to avoid unnecessary 
changes of record drawings after submission that could potentially fail the review of the GIS 
submittal and keep the meters from being released to a project. The 
BSU Engineering department is not responsible to track these numbers and will refer you 
to the GIS department as necessary. 

7.6.1.2.1.1. It is beneficial to submit a .pdf of the gravity system for BSU’s GIS department to assign 
the MH numbers and then return a marked up document so that there is no question as to 
which MH gets what number. 

7.6.1.2.1.2. BSU will follow the MH numbering system as outlined in  BSU’s Standard 
Specifications. 

7.6.1.2.1.2.1. The first three numbers are the pump station number (telemetry number). 

7.6.1.2.1.2.2. The 4th digit is the direction from the wetwell of the entry manhole (1=N, 2=E, 
3=S, 4=W). 

7.6.1.2.1.2.3. The entry manholes should end in 000. 

7.6.1.2.1.2.4. The 5th digit is the direction from the entry manhole to the first manhole in the 
subsequent gravity run (1=N, 2=E, 3=S, 4=W). 

7.6.1.2.1.2.5. The last two digits will be 01 through 99 on each gravity run, starting with 01 and 
moving away from the pump station. The numbers should be kept in sequence as 
much as possible, but as the gravity system branches off this is not always possible. 

7.6.1.2.1.2.6. If the rare instance that the numbering of manholes in a particular gravity run 
exceeds 99, then the final two digits will be a1, a2, a3….a9, then b1…b9, etc. 

7.6.1.3. Wall Material. [Default is set to prefabricated concrete; change as necessary] 

https://www.bsu.us/


 

7.6.1.4. Rim Elevation (ft.). 
7.6.1.5. Coating. (Default is IET; change as necessary) 
7.6.1.6. Drainage Basin (telemetry number of the pump station it drains to). 
7.6.1.7. Vertical Datum – (Default is NAVD 88) 
7.6.1.8. Depth (ft.). (e.g. 0-6, 6-8, 8-10, 10-12, etc.). It’s the depth range in which the manhole was installed. 

This range should matched the Warranty Deed/Bill of Sale values. Use the following calculation to 
determine the depth for a manhole: Manhole depth = Rim elevation – lowest invert value. Using the 
values from figure 9 for MH 4091229: 17.62-10.62 = 7. Depth equals 6-8 range. 

 
7.6.2. Gravity Mains. 

 
7.6.2.1. Subtype – (gravity, equalizer, Non-BSU Gravity, Non-BSU Equalizer). 
7.6.2.2. Drainage Basin (telemetry number of the pump station it drains to). 
7.6.2.3. Diameter (in.). [Default is set to 8”; change as necessary] 
7.6.2.4. Size Dimension Ratio. [Default is set to SDR26; change as necessary] 

7.6.2.5. Recorded Length (ft.). (This is the  actual length recorded on the as-built/record drawings). 
7.6.2.6. Material. [Default is set to PVC; change as necessary] 

7.6.2.7. Upstream Invert (ft.). 
7.6.2.8. Downstream Invert (ft.). 
7.6.2.9. Has a lining? (T/F). 
7.6.2.10. Slope is no longer required and will be calculated by BSU using the supplied inverts and length. 
7.6.2.11. Vertical Datum – ( NAVD 88). 
7.6.2.12. Casing? (T/F). 
7.6.2.13. Depth (ft.).  (e.g. 0-6, 6-8, 8-10, 10-12, etc.).  It’s the depth range in which the gravity main was 

installed. This range should matched the Warranty Deed/Bill of Sale values. Use figure 9 to calculate 
depth for gravity mains. 
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7.6.3. Sewer Service Laterals. 
 

7.6.3.1. Subtype – (Single Service, Multi-Service, ARV, Non-BSU Single Service, Non-BSU Multi-Service). 
7.6.3.2. Diameter (in.). [Default is set to 6”, except for ARV; change as necessary] 
7.6.3.3. Size Dimension Ratio. [Default is set to SDR26, except for ARV; change as necessary] 

7.6.3.4. Material. [Default is set to PVC, except for ARV; change as necessary] 
7.6.3.5. Vertical Datum – (NAVD 88). 
7.6.3.6. Upstream Invert (FT) 
7.6.3.7. Downstream Invert (FT) 

 
7.6.4. Cleanouts. 

 
7.6.4.1. Subtype – (Cleanout, Grease interceptor (Gravity), Grease Interceptor (Hydromechanical), Two 

Way Cleanout, Non-BSU Cleanout, Non-BSU Two Way Cleanout, Oil Separator, Sand 
Interceptor). 

7.6.4.2. Max Capacity. Enter the capacity information for grease interceptors (gravity), grease 
interceptors (hydromechanical), oil separator, and sand interceptor.  

7.6.4.3. Enter cleanout diameter   invert in the comments field. 
7.6.4.4. Vertical Datum – (NAVD 88). 
7.6.4.5. Manufacturer. Enter the manufacturer for the grease interceptors (gravity), grease interceptors 

(hydromechanical), oil separator, and sand interceptor. 
7.6.4.6. Model. Model for the grease interceptors (gravity), grease interceptors (hydromechanical), oil 

separator, and sand interceptor. 
 

7.6.5. Pump Stations. 

 
7.6.5.1. Subtype – (pumpstation, environmental E1, grinder pumpstation, Non-BSU Grinder Pump Station, 

Non-BSU Pump Station). 
7.6.5.2. Telemetry Number (this is the 3 digit pump station number assigned by BSU). 
7.6.5.3. Coating. 
7.6.5.4. Wetwell Diameter (ft.). 
7.6.5.5. Existing Grade Elevation (ft.). 
7.6.5.6. Influent Elevation (ft.). 
7.6.5.7. Base Elevation (ft.). 
7.6.5.8. Owner Owned? (T/F). 
7.6.5.9. Number of Pumps. 
7.6.5.10. Phase (single, three). 
7.6.5.11. Power (Volts). 
7.6.5.12. Pump data is to be stored in a supplied related table in the ESRI template (SPUMP). Enter this 

data by just adding records to the table itself, either in ArcMap or in MSAccess. 
7.6.5.12.1.  Model. 
7.6.5.12.2.  Serial number. 
7.6.5.12.3.  HP. 

7.6.5.12.4.  Impeller. 
7.6.5.12.5.  RPM. 
7.6.5.12.6.  Telemetry # of the pump station that it is related to. 
7.6.5.12.7.  Manufacturer. 

7.6.5.13. Vertical Datum –  (NAVD 88). 
 

7.6.6. Force Mains. 

 
7.6.6.1. Subtype – (Force Main, Vacuum, Reuse, Non-BSU Force Main, Non-BSU Reuse). 
7.6.6.2. Diameter (in.). 
7.6.6.3. Size Dimension Ratio. [Default is set to DR18; change as necessary] 
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7.6.6.4. Pressure Rating. [Default is set to C900; change as necessary]  

 

7.6.6.5. Material. [Default is set to PVC; change as necessary] 

7.6.6.6. N.A. 8-17-07. 
7.6.6.7. Deeper than 60”? (T/F – is the depth is greater than 60”?). 
7.6.6.8. Crossing Type (Submerged/Aerial, if applicable). 

7.6.6.8.1. Submerged Type (Jack & Bore, Directional Drill). 
7.6.6.9. Casing? (T/F). 

 
7.6.7. Sewer Control Valve. 

 
7.6.7.1. Subtype – (Air Release, Atmospheric Vacuum, Blow Off, Check Valve, Non-BSU Check Valve). 
7.6.7.2. Diameter (in.). 
7.6.7.3. Manufacturer. 
7.6.7.4. Model #. 
7.6.7.5. Model Year. 

 
7.6.8. Sewer System Valve. 

 
7.6.8.1. Subtype – (Plug (Main, ARV, Reuse), Gate (Main, Reuse), Non-BSU Plug, Butterfly (Reuse)). 
7.6.8.2. Diameter (in.). 
7.6.8.3. Manufacturer. 
7.6.8.4. Model #. 
7.6.8.5. Number of turns, direction to open, normal state, and operating nut depth are no longer required 

fields; they will be captured by BSU’s valve exerciser. 
7.6.8.6. Model Year. 

 
7.6.9. Water Mains. 

 
7.6.9.1. Subtype – (Potable, Raw, Non-BSU Potable). 
7.6.9.2. Diameter (in.). 
7.6.9.3. Size Dimension Ratio. [Default is set to DR18; change as necessary] 
7.6.9.4. Pressure Rating. [Default is set to C900; change as necessary] 
7.6.9.5. Material. [Default is set to PVC; change as necessary] 

7.6.9.6. Depth > 60” (T/F – is the depth is greater than 60”?). 
7.6.9.7. Crossing Type (Submerged/Aerial, if applicable). 
7.6.9.8. Submerged Type (Jack & Bore, Directional Drill). 
7.6.9.9. Casing? (T/F). 

 
7.6.10. Water Laterals. 

 
7.6.10.1. Subtype – (Fire, Hydrant, Service, ARV, Non-BSU Fire, Non-BSU Hydrant, Non-BSU Service). 
7.6.10.2. Diameter (in.). [Default is set to 6” for hydrant laterals; change as necessary] 
7.6.10.3. Size Dimension Ratio. [Default is set to DR14 for fire laterals, DR18 for hydrant laterals and DR9 

for water services; change as necessary] 
7.6.10.4. Pressure Rating. [Default is set to C900 for fire and hydrant laterals and C901 for water services; 

change as necessary] 
7.6.10.5. Material. [Default is set to PVC for fire and hydrant laterals and Polyethylene Tubing for water 

services; change as necessary] 
7.6.10.6. Depth > 60” (T/F – is the depth is greater than 60”?). 
7.6.10.7. Casing? (T/F). 

 
7.6.11. Hydrants. 
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7.6.11.1. Co., M&H Valve Co. (McWane), Waterous (AFC), Dresser (McWane), Non-BSU). 
7.6.11.2. Model #. (Listed in pull downs that are specific to the manufacturer (subtype) selected; if it is not 

on the list, put it in the comments). 
7.6.11.3. BSU Hydrant # (Assigned by BSU once uploaded to the master GIS; leave blank). 
7.6.11.4. Model Year 

 
7.6.12. Water Control Valves. 

 
7.6.12.1. Subtype – (ARV, Altitude, Backflow Preventer, Double Check, Blow Off, Temporary Blow Off 

(cannon), Hydroguard, RPZ, Simple Check, Vacuum, Vacuum Breaker, Vacuum Release, Non- 
BSU Backflow Preventer, Non-BSU Double Check, etc.). 

7.6.12.2. Diameter (in.). 
7.6.12.3. Manufacturer. 

7.6.12.4. Model #. 
7.6.12.5. Model Year. 

 
 

7.6.13. Water System Valves. 

 
7.6.13.1. Subtype – (Gate (main line, service lat, hydrant lat, fire line, ARV), Butterfly, Non-BSU Gate (fire 

line, hydrant lat, main line, service lat), Operating Nut). 

7.6.13.2. Diameter (in.). [Default is set to 6” for hydrant valves and 2” for service valves; change as 
necessary] 

7.6.13.3. Manufacturer. 
7.6.13.4. Model #. 
7.6.13.5. Number of turns, direction to open, normal state, and operating nut depth are no longer required 

fields; they will be captured by BSU’s valve exerciser. 

7.6.13.6. Model Year. 
 

7.6.14.  Production Wells. 
 

7.6.14.1. Name 
7.6.14.2. SFWMD #. 
7.6.14.3. Wellfield source (Aquifier). 
7.6.14.4. Specific capacity. 
7.6.14.5. Depth (ft.). 
7.6.14.6. Casing diameter (in.). 
7.6.14.7. Flange elevation (ft.). 
7.6.14.8. Pump type. 
7.6.14.9. Related table is no longer required 
7.6.14.10.   Vertical Datum 
7.6.14.11.   Pad Elevation 

7.6.14.12.   Well Diameter (inches) 
7.6.14.13.   Cased Depth (ft) 
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7.6.16. Water Pumps. 
 

7.6.16.1. Subtype (Booster, High Service, Well). 
7.6.16.2. Manufacturer. 
7.6.16.3. Model. 
7.6.16.4. RPM. 
7.6.16.5. Impeller. 
7.6.16.6. HP. 

7.6.16.7. Volts. 
7.6.16.8. Phase. 
7.6.16.9. Impeller Diameter. 
7.6.16.10.   Cycles. 

 
7.6.17. Water Fittings 

 
7.6.17.1. Subtype – (Cap, Coupling (sleeve), Cross, Elbow 11.25, Elbow 22.5, Elbow 45, Elbow 90, 

Reducer, Saddle, Tee, Undefined, Wye). 
7.6.17.2. Diameter 1 (in.) 
7.6.17.3. Diameter 2 (in.) 
7.6.17.4. Diameter 3 (in.) 
7.6.17.5. Diameter 4 (in.) 

 
7.6.18. Sewer Fittings 

 
7.6.18.1. Subtype – (Cap, Coupling (sleeve), Cross, Elbow 11.25, Elbow 22.5, Elbow 45, Elbow 90, 

Reducer, Saddle, Tee, Undefined, Wye). 
7.6.18.2. Diameter 1 (in.) 
7.6.18.3. Diameter 2 (in.) 
7.6.18.4. Diameter 3 (in.) 
7.6.18.5. Diameter 4 (in.) 

 
7.6.19. Water Meters (For meters greater than 2 inch). 

 
7.6.19.1. Manufacturer. 
7.6.19.2. Meter Size. 

 
7.6.20. Irrigation Mains. 

 
7.6.20.1. Subtype – (Irrigation, Non-BSU Irrigation, Undefined). 
7.6.20.2. Diameter (in.). 
7.6.20.3. Size Dimension Ratio. [Default is set to DR18; change as necessary] 
7.6.20.4. Pressure Rating. [Default is set to C900; change as necessary] 
7.6.20.5. Material. [Default is set to PVC; change as necessary] 

7.6.20.6. Depth > 60” (T/F – is the depth is greater than 60”?). 
7.6.20.7. Crossing Type (Submerged/Aerial, if applicable). 
7.6.20.8. Submerged Type (Jack & Bore, Directional Drill). 
7.6.20.9. Casing? (T/F). 
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7.6.21. Irrigation Laterals. 

 
7.6.21.1. Subtype – (Service, ARV, Non-BSU ARV, Non-BSU Service, Undefined). 
7.6.21.2. Diameter (in.). [Default is set to 2” for laterals; change as necessary] 
7.6.21.3. Size Dimension Ratio. [Default is set to DR9; change as necessary] 
7.6.21.4. Pressure Rating. [Default is set to C901; change as necessary] 
7.6.21.5. Material. [Default is set to Polyethylene Tubing; change as necessary] 

7.6.21.6. Depth > 60” (T/F – is the depth is greater than 60”?). 
7.6.21.7. Casing? (T/F). 

 
7.6.22. Irrigation Control Valves. 

 
7.6.22.1. Subtype – (ARV, Backflow Preventer, Blow Off, Temporary Blow Off (cannon), Non-BSU ARV, 

Non-BSU Backflow Preventer, Non-BSU Blow Off, Non-BSU Temporary Blow Off, etc.). 
7.6.22.2. Diameter (in.). 
7.6.22.3. Manufacturer. 
7.6.22.4. Model #. 

7.6.22.5. Model Year. 
 

7.6.23. Irrigation System Valves. 
 

7.6.23.1. Subtype – (Gate (main line, service lat, ARV), Butterfly, Non-BSU Gate (main line, service lat, 
ARV), Non-BSU Butterfly, Operating Nut, etc.). 

7.6.23.2. Diameter (in.). [Default is set to 6” for hydrant valves and 2” for service valves; change as 

necessary] 
7.6.23.3. Manufacturer. 
7.6.23.4. Model #. 
7.6.23.5. Model Year. 

 
8.   Record Drawings 

 

8.1. The following is a list of tips and items to check before submitting record drawings to BSU. This list is basically 
derived from  BSU Standard Specifications and not intended to override their requirements. This 
list contains items that the BSU GIS department (as well as BSU engineers, supervisors and inspectors) looks for 
in plan reviews and subsequently GIS reviews, and if these items are overlooked it can lead to a rejected 
submittal and cause for re-submittal of corrected record drawings. 

 
8.1.1. Verify that all utility infrastructures that are turned over to BSU are contained within a BSU easement if 

the infrastructure lies outside of right-of-way or public utility easements. Show the easements labeled with 
instrument number in the plan view of all pages submitted. 

 
8.1.2. Show all fittings and label them accordingly (including tapping sleeves, tapping saddles, tees, reducers, 

bends, crosses, vertical deflections, etc.). 
 

8.1.3. All manholes must be labeled with a BSU manhole number (see 7.6.1.2.1) in the plan  and profile views. 
 

8.1.3.1. Label all existing manholes shown as well; if the existing manhole number(s) are not known, contact 
the BSU GIS department for correct numbers. 

 
8.1.3.2. All manholes must be labeled with the rim elevation and all inverts, including 6” lateral connection 

inverts. 

 
8.1.4. ARV’s must be labeled with the manufacturer, model number and size. 

 
8.1.5. Show 2” potable service valves.  
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8.1.6. Hydrant valves must be shown. 
 

8.1.7. Blow-off assemblies (temporary and permanent) must also show the associated gate valve or denote the 
valve as part of the assembly. 

 
8.1.7.1. If a blow-off from a previous project is to be removed so that the newly installed infrastructure can be 

connected, note whether or not the gate valve previously associated with the blow-off is to remain or 
be removed. 

 
8.1.8. Verify all leader lines are pointed to the appropriate feature. 

 
8.1.9. Remove any erroneous notes and/or labels. 

 
8.1.10. Show power (FPL) transformers and the power service line from transformer to pump station. 

 
8.1.11. Changes in inverts/elevations need to be carried over to all pages that depict the same feature. 

Invert/elevation typos may lead to BSU requiring that the features be re-surveyed (signed and sealed). 
 

8.1.11.1. Verify that the gravity mains all flow downhill and at the required minimum slope. 

8.1.11.2. Verify that the invert in is higher  than the invert out for each manhole and per the tolerance listed 
in BSU Standard Specifications. 

 
8.1.12. Label all drop and shallow manholes accordingly. 

 
8.1.12.1. Any manhole that has an invert drop of  2’ 16” or greater is to be a drop manhole. 

 
 

8.1.13. All tees should have a minimum of 2 valves and all crosses should have a minimum of 3 valves. 
 

8.1.14. Verify that ARV’s and in-line valves are installed every so many feet as per the Engineering Standard 
Specifications. 

 
8.1.15. Show the plan  and profile of all BSU utility mains (gravity, force, water), especially where a vertical 

deflection is installed on any pressurized main. 
 

8.1.16. Submit  ALL pages of the record drawings that are pertinent to the specific project/phase, as listed on the 

sheet index. 
 

8.1.16.1. DO NOT submit plan and profile sheets for future phases. Submit those ONLY at the time that 
the particular phase is being turned over to BSU. However, a master phasing plan should be included 
with each phase that is submitted. 

 
8.1.16.2. DO submit all grading/paving/detail sheets etc. for every project. 

 
8.1.16.3. Include all   applicable BSU’s detail sheets, unaltered. 

 
8.1.17. Show all known existing utilities. 

 
8.1.18. Label all lines that are being replaced as grouted and abandoned, or removed. 

 
8.1.19. Label all road names for point of reference. 
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8.1.20. Verify that all North arrows are correctly oriented. 
 

8.1.21. Make sure that any line that is cased, including water services, has the casing information labeled (size 
and material as a minimum). 

 
8.1.22. Designate the end of BSU ownership and maintenance on infrastructure where applicable (fire line gate 

valves, shallow manholes, etc.). 
 

8.1.23. Make certain to list the vertical datum used for all vertical elevations (NAVD 88). 
 

8.1.24. Label elevations on features where known (e.g. fittings). 

 
8.1.25. Clearly show transitions from different pipe materials, size dimension ratios, etc. (e.g. DR14 under 

pavement shown as a bolder line and clearly labeled as such with proper linear footage). 
 

8.1.26. Show existing and future infrastructure with different line types and semiotics. 

 
8.1.27. Note the orientation of the operating nut for valves larger than 12” (i.e. valves laid on their side with an 

offset operating nut). Note if the operating nut is away (preferred) or towards the street and direction in 
relation to the main (e.g. north of the main). 

 
8.1.28. All potable, hydrant, and fire service valves are to be located at the connection to the water main. 
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* DO NOT break at elbows, unless there is a change in diameter, pipe class, or material
* DO NOT break WM at service lateral taps, hydrant lateral connections, or at fire lateral
   connections, only add a vertice to WM
* DO NOT break WM at ARV locations, only add a vertice to WM
* DO NOT break service laterals at meter locations, only add a vertice to WS
* DO NOT break service laterals (hydrant, fire, potable, irrigation, ARV) at service GV

diagram a.
N.T.S.

B1

4" 
DR

18
10

" D
R1

8

10" DR18

B26

B27

Casing around 10" WM;
Break WM at casing limits;
add casing attributes
to comments of WM &
change Casing field to True

**Easements shown for illustration purposes only;
   consult Engineering Specifications for actual
   requirements and dimensions

2" 29

3028 B

B

B

- Break WM at in-line GV that is part of a blow-off assembly
- Break WM at transitions from DR18 to DR14
- Break WM at in-line GV locations
- Break WM at tees
- Break WM at diameter change transitions
- Break WM at transitions from PVC to HDPE
- Break multiple service laterals at tees
- Break service lateral at WM connection, but do not break WM
- Break service laterals at diameter change transitions
- Break laterals at change of ownership
- Break WM at crosses

1 & 26
2 & 3

4, 6, 12, 28, 29, & 30
 7

8 & 32
10 & 11

13, 17, & 19
15

18 & 21
25
27

31

B

31B

24" DR18

32B

- Break WM at casing limits31
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* DO NOT break at elbows, unless there is a change in dia., pipe class, or mat.
* DO NOT break FM at ARV locations; only a add vertice to FM
* DO NOT break GM at service lateral wyes
* DO NOT break SL if another SL is connected to it 
  via a wye, only add a vertice to SL

diagram b.
N.T.S.

B

B

B

B

B

B

B

BB

B

B

B

B 7
8

9

11

12

13

14

10

1

2
3

4

5

16
" D

R1
8

8" DR18

8" 
DR

11
HD

PE
8" 

DR
18 2" SCH 80

10" DR18

4" 
DR

18

10" DR18

999

888

99910009991401

9991201

99930009993401

9993402

9993403
or

8882103

8882000

8882301

8882101

8882102

9993201

9993202 9993203

9993204

9993205

9993206

B15

* Break all GM at every MH and PS
* Do NOT break GM at Conflict Box,
  only add a vertice to GM

8" 
DR

18

Casing around 8" FM;
break FM at casing limits;
add casing attributes
to comments of FM &
change Casing field to True

**Easements shown for illustration purposes only;
   consult Engineering Specifications for actual
   requirements and dimensions

2" 16B

"?B

"?B

Storm Sewer

Catch Basin

- Break FM at transitions from DR18 to DR11
  or change in material
- Break FM at tees
- Break FM at main line PV locations
- Break FM at diameter change transitions
- Break service laterals at cleanouts

1 & 2
3 & 6

4, 7, & 8
5
9

10 & 11
12
13

14 & 15
- Do not break the ARV lateral line at the PV location
- Break FM at casing limits

16
17

17B

17B

  and/or at change of ownerhip
- Break service laterals at grease interceptors
- Break multiple service laterals at shallow manholes
- Break service laterals if they cross another lateral,
  but do not break the lateral that they cross
- Service laterals going into a MH should
  all be separate segments
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