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MEMORANDUM
FROM: Brenda L. Johnson, Executive Assistant
PUBLIC WORKS DEPARTMENT
DATE: April 18, 2001
SUBJECT: Drainage/Stormwater Utility Fee Survey 723;;\}/& o APDblI ‘—,vOKA

We are conducting research regarding drainage fees imposed by neighboring Cities, and
respectfully request your assistance in providing responses to the following survey questions:

@ 0 O 0 & & O O

=

What is the monthly commercial fee? NONE

What is the monthly industrial fee? KJONE

Does the City charge school disiricts a drainage fee? No

Does the City allow any exemptions from the fees? If so, which entities are exempt? N/
Is the fee based on area of impervious cover for commercial/industrial properties? al /4
Does the residential fee apply to apartments, or single-family? wl /A

How is the fee for apartments calculated? N /A

What is the total annual revenue? NotJ&

What is the revenue from the fees used for (i.e., maintenance, cépital improvements, other)? A} /A..

It would also be helpful to know how long it took to implement the fee, as well as the length of
time the fee has been in place and assessed on a regular basis. 1} /4 o

The information being provided in this survey will be most helpful to us in completing our
research, and we appreciate your cooperation in taking the time to provide the data. It would be
beneficial to have your completed surveys returned to me, via E-mail or FAX, by Thursday,
April 19, 2001. Should you have any questions or require additional information, please don’t
hesitate to contact my office. Again, thank you for your time,

BRENDA L. JOHNSON
Phone: (972) 466-4291
FAX: (972)466-3193
brenda johnson@cityofcarrollton.com
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oo o R M l,@ MICHAEL E. MURPHY, P.E.
’ Director of Public Works
k (972) 450-2878
! (972) 450-2837 FAX

Town of Addison 16801 Westgrove Dr.  P.O. Box 3010, Addison, Texas 75001-9G10
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) ) RECEIVE
To: Chief Yames McLaughtin, Jr, ;,lé”?[ CEIVED
From: Lieutenant Bob McKitrick £ W iﬂﬁY 205 {
Subject:  Tunnel Information R

Date: May 30, 1997
ae Y ADDSCN POLICE BEr"

D le e R p—

=
enf
m
-

o F F I CE

On May 22, 1997 Captain Davis, Captain McCarley, Communications Supervisor Joni Ramsey,
and I met with City Engineer John Baumgartner in reference to the new tunnel proposed
underneath the airport. Mr. Baumgariner gave us what information he currently has on the
tunnel,

The proposed tunnel will be approximately 1,250 feet long and 20 feet high with two lanes, one
in each direction. Each lane will be approximately 14 feet wide with a 3 foot walkway on both
sides for emergency pedestrian traffic and maintenance. The total length of this project is 3,650
feet. Three unmanued toll booths are currently planned with several lanes feeding in and out of
the area. According to information we have now, the funnel is designed for toll tag vehicles
only. It is still unknown what kind of turnaround areas will be used for vehicles.

The tunnel will be equipped with a ventilation system, a sump pump system, and a fire sprinkler
system. Lighting will be inside the tunnel, decreasing and increasing in foot candle power
according to need of interior and exterior light availability. Video surveillance is proposed, and
may possibly be monitored at the Tollway DPS office.

At this time, we have expressed communications concerns with radios, cell phones, placement of
emergency phones in the tunnel, and emergency response procedures. However, at this stage of
the project, we don’t have any absolutes.

On May 23, 1997 the Baytown Police Department, Fire Department, Emergency Management
Division, and the city engineers were contacted by phone for information on the Baytown
Tunnel. The police department advised the tunnel had been closed for over a year and a bridge
had been built over it. They provided the following mformation:

- Accidents were common, especially head-on collisions due to no
barrier between the two lanes of traffic.

- Clearing an accident took from 30 minutes to one hour depending
on traffic.

- Four lane feeders in and out of the tunnel created a bottle neck
during peak traffic hours.



Chief James McLaughlin, Jr.
Page 2
May 30, 1997

Baytown Fire Department advised that car fires were difficult to deal with due to poor placement
of stand pipes and hose cabinets. Even though the tunnel had a ventilation system, the fire
department advised that black smoke would be everywhere after a car fire, making visibility
difficult inside the tunnel. The tunnel normally has to be shut down afterwards to clean all the
soot.

Assistant Fire Chief John Adkins advised that motorists using tunnel usually allowed an extra 30
minutes travel time due to the uncertain status of traffic. Baytown Fire Department further
advised no hazardous materials were allowed in the tunnel. The Emergency Management
Director, Mr. Howard Brister, advised tunnel was not used for any emergency evacuation
planning due to traffic problems, plus the possibility of poor communication via cell phones, car
radios, and emergency response personnel’s radios. He agreed with other departments that
accidents, stalled vehicles, and traffic delays were the biggest problem with the tunnel, and he
was glad 1o see the bridge utilized to alleviate traffic congestion.

The Baytown City Engineer’s Office was contacted and I spoke to Ms, Marla Stevens, Assistant
City Engineer. She advised me that the Baytown Tunnel was under the management of the
Texas Department of Transportation and the tunnel was 40 vears old. Tunnel was monitored at
both ends by the Texas Department of Transportation personnel who had wreckers stationed at
each end. Tunnel was monitored by video 24 hours a day'7 days a week. The tunnel had red and
green flashing lights with gate signage to open or close tunnel at any time. She stated the tunnel
was approximately one mile long, had two traffic lanes {center stripped), and a two foot
maintenance walkway with pipe chases on each side of the tunnel. Speed in the tunnel was 35
miles per hour. The Baytown Tunnel was not a toll tunnel and had no booths to impede traffic
flow. Ms. Stevens advised that traffic volume was 30,000 to 40,000 vehicles a day. Tunnel did
have turnaround areas at each end. She was given some base information on our proposed
tunnel and gave the following recommendations,

1. Access doors on the sides of the tunnel leading into the tunnel for
emergency pedestrian fraffic, maintenance purposes, and an access
point for emergency personnel responses.

2. Fire sprinkler system, ventilation systern, and sump purnp system

3. Communications equipment to enhance radio, telephone, or cell phone
transmissions.

4. A second tunnel if feasible so each tunnel can have one-way traffic.

5. Gates, lights, and signage to open or close the tunnel and give motorists
advanced warnings.

6. No admission of hazardous materials,

7. Video and sound equipment to monitor activities in the tunnel.,

8. No pedestrian or bicycle traffic

RM/af
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Addison Circle Phase { Public Infrastructure
June 4, 1997
Page |

PRESENT: See Attached List

LOCATION:  Columbus Realty Projeet Trailer

&30 am,

DISCUSSIONS
i

10,

11.

A change order price for alicmate street sign pusts and mounting hardware has not et beon
submitted by Gibson, A price should be submitted in the near future,

Meudem Roundabout will be opened along with Addison Circle when streot is cleared of all debris
and consiruction materials. Columbus has scheduled to sweep the steeets on Thursday ol this week.

Signal Intcrconnect is still or hold awaiting decision from the Town,
Gibson now has direction Frous the Town on the location of the irrigation controllor in the park.

Lone Star and SWBT lines on private property just east of Julian on the south side of Addison
Circle are being addressed by the Town.

Bolts {or Bega style pofes will be made available once a decision is reached on the pole and fixture.
Bega will also meke availahle a metal template for the bolt pattems.

Town cxpects linkage between Building *B’ garage and Building ‘A’ (0 be complete tor safe
pedestrian passage prior te obizining C.O. Mr. Baumgartner would like to soe the tink completely
bricked with no tripping hazards. The Town would except the neat priority to be the completion
of sidewalks alony the north side of Addison Cirele, aleng the vast side of Bosque Pack and then
Wiit Place.

"FUE should be contavied aboul getting power to 1he 30 foot street light on the NW quadrant of the
roundabont. They also need to install the white gooseneck on the north side of Addison Circle jus
west of the roundabout.

I contacted George Esqueda aficr the meeting and he will submit the work orders 1o cemplete the
above mentioned work.

The two existing trees nearest the railroad tracks on the porth side will be removed. tollowed by the
necessary grading work in the median then the planting of now trees when they are available.

Columbus is scheduled (o get new backflow pravention tests and roports today.

The Town wanis a submitial from Gibson on the method and materials that will be wsed Lo repair
some damaged edges on Witt Mews drop slabs.
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Addison Circle Phase § Public Infrastructure
June 4, 1997
Page 2

12. The next construction meeting will be held on Wednesday, June 25th at 8:30 wm. in the project
construction trailer.

END OF MEETING
This report is assumcd o be a true and accurate account of his meeting unless writien notification to the

contrary is received within three (3) days, Plense distribute thesc meeting winutes to the appropriale
personnel within your respective companies.

SUBMITTED BY:

HUITT-ZOLLARS, INC.

David E. Meyers, #.E.

o Bryant Nail, Mark Brandenburg, Jim Duffy-Columbus Realty Trust
Murk Person-Gibson & Associates, Inc.
John Baumgariner, Bruce Lilis, Ron Lee-Town of Addison

Saad Hineidi-Fugro-McClelland, Inc,
Jerry Morgan-Construction Management & Consulting
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PUBLIC WORKS DEPARTMENT {972) 450.2871
FGB01 Westgrove

Pust Offies Bax 144 Addison, Tesss T3C0L

June 3, 1997

Ms. Lisa Kissel

Fults Realty Corporation

14651 Dallas Parkway, Suite 101
Dallas, Texas 75240

Re:  South Quorum Development Status
Dear Ms. Kissel:

The Town of Addison is continuing the planning process to provide another route of access to the
developments south of Quorum and Landmark Drive. The proposed roadway will connect to Inwood
Road znd Landmark Drive. Currently access can only be made from Dallas Parkway. This letter
describes the process that the Town is currently under going in order to expedite the project.

The Town of Addison is working with Parsons Transportation Group to select the optimum road
alignment that will best serve the existing and proposed developments in the south Quorum area. At this
time, three alignment alternatives have been developed. Alternate 2 is currently the preferred alignrent
since it provides the most efficient connection to Inwood Road. {I have included copies for each
alignment alternative.) There are still a number of engineering design questions that need o be addressed
for each alternative. The Town must reach various agreements with TU Electric, Union Pacific Railroad
and the owners of the motor bank before any of the alignments can be constructed.

The Town of Addison has committed to invest 1.4 million dollars into the road system. At this time it is
too early to determine the actual cost of the project, however, it is likely the cost to construct the road
will exceed 1.4 million doliars. As the design process continues we will be able o estimate the probable
conustruction cost of the project and need for private participation by the land owners. We will keep the
affected land owners informed of any financial needs that may arise to construct the project. We are
hopeful that the final alignment will be selected in September, which will allow for the acquisition of the
right-of-way from the necessary properties.

I hope that this letter provides enough information (o understand the process that the Town is currently
going through in order to improve access to the Princeton. If you have any additional questions please
call me at (972) 450-2860.
Sincerely,

W/ W :

Lok,

Jeff Markiewicz C‘f
Project Manager -

CC:  John Baumpgartner
Ron Whitehead
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ARROMON

May 13, 1997

Mr. John Baumgariner, City Engineer
Town of Addison

P.O. Box 144

Addison, Texas 75001

Re: Lot 1, Block A, Beltwood North Phase 1
Dear Mr. Baumgartner:

We have completed the review of the proposed improvements for the above referenced
project dated May 12, 1997 prepared by PCC Consulting Engineers, Inc. Based on our
review, the proposed drainage improvements appear to be in compliance with the agreed
upon requirements between the City of Carrollton and the Town of Addison.

We sincerely appreciate the opportunity to review proposed plans that could impact the
City of Carrollton. If you have any questions, please contact me at (972) 466-3200.

Sincerely,

/ Joe Evans, P.E.
Division Manager/Design

ce: File
Tim Tumulty, City Engineer
Sepehr Parnian
1120 Empire Central Place
Suite 308
Dallas, Texas 75247

ENGINEERING

1945 E. Jackson Roead « P.O. Box 110535 » Carrollton, Texas 75011-0535 ¢ 972/466-3200 * Fax: 972/466-3193
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PN R AR T AT Post Office Box 144 Addison, Texas 75001 16801 Westgrove
MEMORANDUM
To: John Baumgartner
. —
From: Robin Jones ~ /J
Date: May 7, 1997
Subject Traffic Signal Problem - Letter from Sondra Voto

1 reviewed the letter addressed to Ron Whitehead from Sondra Voto dated April 22, 1997, Since the
mtersection in question (Dallas Parkway/Kellers Springs Road) is in the City of Dallas, 1 called Ms.
Voto for clarification of her complaint prior to contacting the City of Dallas Transportation
Department.

Ms. Voto explained that her complaint was actually with the operation of the signal at Keller Springs
Road and Noell Trail not Keller Springs and Dallas Parkway, She also explained that for the past
week and a half the signal had been working much better. I suggested to her that because this traffic
signal was a relatively new installation, that the City of Dallas probably had been in the process of fine
funing its operation.

I told Ms. Voto that I would contact the City of Dallas Transportation Department regarding her
complaint and communicate her desire 10 see that this signal continues to function properly. I also
gave Ms. Voto the Transportation Department phone numbers in case she has any future problems
with this or any other City of Dallas traffic signal. She wa$ very appreciative.
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April 22, 1997

2947

C L/.,../‘v
Ron Whitehead W
Town of Addison ?
P.(). Box 144
Addison, Texas 75001 (?( e

Dear Mr, Whitehead:

I just spoke with Andy at the City Hall of Addison and was questioning him on whom I could send
this letter to voicing my complaint about the traffic lights at Dallas/Keller Springs and Keller
Springs/Tollway. He explained to me that the City of Dallas controls those particular lights but to
feel free to let you know my thoughts. Today is only one of the many days that | sat in that traffic
for 15 minutes while those lights let approxamately 4-5 cars through at a time. Traffic was backed
up clear back to the bridge before you even approach the sets of apartments and condos.

Every since the light at Dallas & Keller Springs was set up, it has not been synchronized. One light
may be green and letting cars through, but the other light will be red and causing a jam where the

green light does no good to be green. All of this rambling may not make sense, but my nerves are
still frazzled from this morning’s traffic.

Again, let me stress that this is not an unusual occurrence. This is every morning. And very
iritating!

Please forward my complaint to the appropriate persons. And let me know if I need to send a letter
everyday to help get my point across.

Thank you.

Sincerely,

SThY

Sondral V

Sondra J. Voto 4+ One Norman Trail 4+ Rockwall, Texas 75087
972/772-3824 hm. + 972/687.5816 wk.



)DISON PUBLIC WORKS DEPARTMENT 972} 450-2871

Post Gtfice Box F4  Addison, Texas 73001 16801 Westgrove
MEMORANDUM
To: John Baumgariner
From: Robin Jones f?\?/
Date: May 7, 1997
Subject: Traffic Signal Problem - Letter from Sondra Voto

I reviewed the letter addressed to Ron Whitehead from Sondra Voto dated Aprail 22, 1997, Since the
mtersection in question (Dallas Parkway/Kellers Springs Road) is in the City of Dallas, I called Ms.
Voto for clarification of her complaint prior to contacting the City of Dallas Transportation
Department.

Ms. Voto explamed that her complaint was actually with the operation of the signal at Keller Springs
Road and Noell Trail not Keller Springs and Dallas Parkway. She also explained that for the past
week and a half the signal had been working much better. I suggested to her that because this traffic
signal was a relatively new installation, that the City of Dallas probably had been in the process of fine
tuning its operation.

I told Ms. Voto that I would contact the City of Dallas Transportation Department regarding her
complaint and communicate her desire to see that this signal continues to function properly. 1 also
gave Ms. Voto the Transportation Department phone numbers in case she has any future problems
with this or any other City of Dallas traffic signal, She wa$ very appreciative.






RECEIVED e
RECD MAY 07 1997 amo” : ) N
R 29 a1 f APR 25 1097

ASST 10 THE (

L __CITY WANAGER

April 22, 1997

12497

Ron Whitehead M
Town of Addison ﬁp

P.O. Box 144

Addison, Texas 75001 ? o

Dear Mr. Whitehead:

I just spoke with Andy at the City Hall of Addison and was questioning him on whom I could send
this letter to voicing my complaint about the traffic hights at Dallas/Keller Springs and Keller
Springs/Tollway. He explained to me that the City of Dallas controls those particular lights but to
feel free to let you know my thoughts. Today is only one of the many days that I sat in that traffic
for 15 minutes while those lights let approximately 4-5 cars through at a time. Traffic was backed
up clear back to the bridge before you even approach the sets of apartments and condos.

Every since the light at Dallas & Keller Springs was set up, it has not been synchronized. One light
may be green and letting cars through, but the other light will be red and causing a jam where the
green light does no good to be green. All of this rambling may not make sense, but my nerves are
still frazzled from this morning’s traffic.

Again, let me stress that this is not an unusual occurrence. This is every morning. And very
irritating!

Please forward my complaint to the appropriate persons. And let me know if I need to send a letter
everyday to help get my pomt across.

Thank you.

Sincerely,

CThY

Sondral V

Sondra J, Voto 4 One Norman Trail 4 Rockwall, Texes 75087
272/772-3824 hm. 4 972/687-5816 wk.
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MEMORANDUM OF MEETING
- Prepared By: Andy Oakley, Huitt-Zollars, Inc. @8,—-

Issued: April 29, 1997 |
Regarding: Addison Circle Phase I !
HZ Project No. 01-1822-21 f
}
Distribution: Bryant Nail, Columbus Realty Trust i
Carmen Moran, Town of Addison |
Attendees as Noted Below f

A meeting was held at the Town of Addison Fire Prevention Bureau on Tuesday April |

29, 1997 at 10:30 AM to discuss the Fire Department’s comments on the Addison Circle
Phase II Development Plan. The following persons participated in the meeting:

¢ Andy Oakley, Huitt-Zollars, Inc.
s  Mark Tuitle, RTKL Associates
» Gordon C.Robbins, Deputy Fire Chief, Town of Addison

We reviewed the eight numbered comments made by Mr. Robbins during his review of
the Phase II Development Plan, a copy of which are attached for reference.

1. Street M3 will be widened to 24 feet face-to-face to allow for a legitimate fire lane as
requested.

2. The private drive behind the townhomes will not be made a fire lane. It was
acknowledged that the group of units meets the requirements for fire coverage from
the adjacent public streets (all parts of the building are within 150 feet of the street).

3. The entrance to the motorcourt on Building “M” does not have to be a fire lane. It
was agreed that the building perimeter is entirely within 150 feet of a fire lane and
that penetration by fire vehicles into the interior is not required.

Dallag 7 Fort Westn / Houston / £: Pasa 7 Phosnix / Tustin / Dntario



4. We will work with the Town so that their design of the park in Addison Circle
(Mildred) provides an additional six feet of unobstructed passage next to the travel
lanes so that there is effectively 24 feet clear for fire vehicles. (This was discussed
with Slade Strickland prior to meeting with the Fire Dept.) This may include an apron
in the park that looks like plaza or sidewalk space but is actually capable of
supporting 50,000 pounds. In this way, the driving lane can remain 18 feet wide to
avoid the impression of multiple lanes that is such a problem on Westgrove. (The 18
foot width allows comfortable through movement in the presence of the angled head-
in parking). Huitt-Zollars needs to review the potential solutions with appropriate
City staff sufficiently to allow timely approval of the infrastructure construction plans
which will precede the park design.

5. The entrance to the private garages in Building “M” does not have to be a fire lane.

It was agreed that the building perimeter is entirely within 150 feet of a fire lane and
that penetration by fire vehicles into the interior is not required.

6. The additional fire hydrant will be installed.
7. The additional fire hydrant will be installed.

8. Acknowledged.

In addition to the comments on Phase I, as submitted, we discussed the supplemental
issues surrounding Block “Q” and the office tower. Mr. Robbins reiterated that he will
require a fire lane around the office tower itself but will not require a fire lane along the
south face of the parking garage.

The foregoing represents our understanding of the conclusions reached in the meeting.
Please contact me within five days if any corrections are required.
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Post Office Box 144 Addison, Texas 75001 4798 Airport Parkoay

(972) 4507200 FAX (972) 4507208

MEMORANDUM

Friday, April 04, 1997 :
TO: Carmen Moran, Director of Development Services

FROM:  Gordon C. Robbins, Deputy Fire Chief é_{ A

SUBJECT: Addison Circle, Phase 2 site plan

Thank you for the opportunity to review the above submittal. I have the following comments.
|. M3 shall be a properly configured and constructed fire lane.

2. The private drive north of the Block N garage (between the garage and the townhouses) shall be
a properly configured and constructed fire lane, 24 feet in width. (Submittal scales at 20 feet).

3. The entrance to the motor court on Building M shall be configured to fire lane specifications
(minimum 24 feet wide and 14 feet of clear height) and shall be marked as a fire lane.

4. The “private garage” drive of Building M shall be constructed and marked as a fire lane.

5. Addison Circle where it splits around the park shall be a minimum of 24-feet in width. (Submittal
scales at 20 feet). :

6. A fire hydrant shall be installed on the east side of M2 South approximately 200 feet south of the
intersection of M2 and Addison Circle. ‘

7. A fire hydrant shall be installed on the east side of Spectrum approximately 150 feet south of the
intersection of Spectrum and Addison Circle.

8. It is my understanding, after meeting with representatives from Columbus Realty Trust, that the
“mini storage” portion of Building O will be of noncombustible construction. Fire Department
approval of the site plan is contingent upon this. If the circumstances change further review of the
submittal will be required.

" If you have any question, please contact me at extension 7220.
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MEMORANDUM
TO: MIS Executive Action Committee
¥rom: SherylJ. Carruth
Subject: Draft of REP
Date: Tune 3, 1997

BRelow please find our comments or questions to TMG regarding the RFP draft and their
response or resolution. Please respond back as soon as pessible. Note: Dates have
been moved back a2 week.

1. Omit all references to brand names. This includes bardware and software. Instead
list performance and product criteria. The feeling is that we don’t want to Limit
ourselves. May want to bave an introductory paragraph that states we are open to
other solutions. RESOLUTION: Left brand names in places but added
introductory paragraph - Pg 3. “The Town’s planned quantity and/or
specifications are provided for informational purposes only. The vendor is
expected to utilize professional expertise to provide the Town with an optimum
configuration. The vendor is instructed to replace the Town’s langnage with
their proposed specifications.” This statement has also been added to Pg 22 and
Pg 41.

2. Will vendor talk to users to determine printer and type of PC (desktop or laptop)
needs? Of the computers being replaced some may want laptops instead of desktops.
Also why get rid of the printers at a person’s desk uatil it breaks down.

RESPONSE: The RFP calls for 7 laptops as this is how many users currently
have. TMG’s thoughts were to replace desktops with desktops and laptops with
laptops. We need to decide who want’s what. Laptops due cost more, so TMG’s
cost estimate would change somewhat. Keep printers until they break down.

3. Question arose of why replace 486 computers? RESPONSE: In order for the
network to run optimally, it is recommended that pentium®s be used. The 486 the
Town has are low end models with minimal processor and memory. It would
cost more to upgrade the 486 than replace with pentium’s. Some 486 will be used
as servers, however., ’

4. How will the general Govenunent System integrate with Public Safety system?
RESPONSE: This is something the vendor will have to address and provide for.

5. Will the Cost sheets be avajlable on disk to the bidders? Need to remove the zeros
and leave blanks. Provide place for breakout of operating cost and maintenance
costs. Omit “Reserves and Contingencies” from the spreadsheets. RESOLUTION:
Added paragraph Pg 40. TMG did not feel that Reserves and Contingencies
should be left off. This will be a fixed bid so any overrun in costs the vendor will
have to incur themselves.



6. The issue of payment. We don’t want to pay uatil product is delivered.
RESPONSE: TMG? feels that the issue of payment is part of contract
negotiations and should not be addressed in the REP.

7. Year 2000, Somewhere state that all new software and hardware should be year 2000
compliant or vendor will accept responsibility of making it year 2000 compliant.
Also, the hardware and/or software that we keep can they test to see if we have a year
2000 problem. (I have talked to CCS and they say their software is ok due to PICK
date being 5 digits, not mm/dd/yy.) RESOLUTION: Statement added to Pg4
stating all hardware/software will be 2000 compliant.

8 Will there be CD-ROM drives in the new computers? RESPONSE: Yes

8. How can we provide for remote user access. RESPONSE: If user’s have
computers at home they can access through modem. MIS department can keep
some laptops on reserve to issue out to users who need to work from home.

10. Clarify where you can get a copy of the Strategic Plan. RESPONSE: This will be
announced at the pre-bid meeting.

11, On Pg 10 will virus software have artificial intelligence? RESOLUTION:
Reworded paragraph “Vendor will select a product that receives regular updates
for detection of current and known viruses, az well as having the ability to detect
unknown viruses.

12. Public Safety platform is unknown at this time. RESOLUTION: Reworded
statement on Pg 10.

13. Pg 19 Total PC’s what does this number represent? RESPONSE: Total devices
that will be connected to the network

14. Define Intranet. Will it replace something we have? RESOLUTION: Pg 18-
Paragraph has been reworded “Intranet is intended to eventually be used as the
Towns groupware solution”. In other words how we communicate and share
information internally.

15, Timeline on Pg 27, does this refer to months. Also, Public Kiosks in twice.
RESOLUTION: Added “24 month schedule™ . Public kiosks is in two phases.
Changed wording of first reference as “pilot” project.

16. Change wording on pg 31. RESOLUTION: Done.

17, Explain pg 38 5.21. RESPONSE: For every day that the vendor does not start
the project after the stipulated start date, they will pay the town $1600 per day
of delay.

18. On cost sheets, break out unit costs and maintenance cost. RESOLUTION: Done.
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0 INTRODUCTION |

An brief synopsis and Invitation to submit proposals

The Town of Addison is located in the Dallas North Parkway area which has been
referred to as the “golden corridor” of the Dallas metroplex. Aside from the Town of
Addison, the area encompasses the Dallas suburbs of Carroliton, Farmers Branch,
and Plano. The area, which developed rapidly during the late 1970°s and early
1980's is home to affluent residential neighborhoods, over 1,200 million-dollar
companies, scores of quality restaurants, and three spacious malls, including the
prestigious Galleria. The area commands a central location in refereﬂce fo
Downtown Dallas, DFW airport, and the Plano Corporate Campus area.

Epitomizing the best features of the area is the Town of Addison. The Town places
a special emphasis on quality of life which demands all development meet the most
rigorous building requirements. The result of this philosophy has made Addison a
cosmopalitan “downtown-uptown” distinguished from almost any other urban area in
the nation.

Although it has only 11,000 residents, the Town serves an estimated 55,000
business persens, shoppers and visitors every day. The Town's blend of residential,
retail, and office uses creates an open environmerit which avoids the claustropmbnc
effect usually associated with densely developed areas.

The Town's 1997 fiscal year budget totals $49.5 million with staffing of 232.6 full-
time equivalent position.

The Town of Addison, Texas recently completed an Information Services Strategic
Plan. The plan was approved by the Towr Council with permission to proceed with
the solicitation of proposals for the execution of various plan components.

This Request for Proposal (RFP) is intended to solicit responses from qualified
Vendors and Implementers for the design, instaliation and ongoing support of all
aspects of the Town's proposed technology infrastructure.

The Town is extremely interested in a sirgle Vendor providing a comprehensive
technology solution with the intent of forming a long-term business relationship and
technology partnership with the Town.

The Towrr's planned quantity and/or specifications were used to develop the plan
and associated project budgets. They are included in this document for informational

ConNsuLTING. INc. Page: 3
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purposes only. The vendor is expected to utilize professional expertise and
recommended products provide the Town with an optimum configuration.

All software/hardware proposed must be year 2000 compliant.

The following sequence of events and tentative schedule dates have been
established.

@ Request for Proposal Distributed - Friday June 6, 1997
Copies of this proposal can be obtained through the following media.

Hardcopy: Clyde Johnson, C.P.M.
Office of the Purchasing Manager
Addison Finance Building
5350 Belt Line Rd
Addison, TX 75240
Phone: 972-450-7090

@ Pre-Proposal Conference - Friday June 20, 1997
Vendors are asked to attend a non-mandatory pre-proposal conference.

Location: 9:00 a.m. to 11;00 a.m.
Addison Conference Center
15650 Addison Road
Addison, Texas 75248

© Vendor Proposals Due - Wednesday July 9, 1997
Proposals will be received until Wednesday July 8, 1897 at 2:00 p.m., CDT.

Submit to: Office of the Purchasing Manager
Addison Finance Building
5350 Belt Line Rd
Addison, Texas 75240

Please direct all procurement and administrative questions to Clyde Johnson the
Towns Purchasing Manager at 972-450-7090.

All other questions related to this procurement can be directed to Greg Galluzzi of
TMG Consulting at 512-288-2655 or email at TMGGreg@worldnet.att.net.

The Town of Addison has determined that the Texas Statute on "High Technology”
procurement applies to this proposed purchase. The statute provides for the

TMG ,
CoNsULTING. INc. Page: 4
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acquisition of certain goods or services through the use of competitive sealed
proposals rather than competitive sealed hids.

2.0 WORK DEFINITION

A presentation of the infrastructure components and scope of work

The Town's Information Services Strategic Plan is based on the following:

An industry concept of "Retooling the Professional” provides the setting for this
technology bluepnnt.

Retooling promotes the Town's oplimization and effeclive ulilization of technology. It
resulfs in an increase in processing efficiencies thereby enabling Staff fa continue
providing the exceptional customer service, information and interaction which has
become synonymous with the Town of Addison.

We strongly believe that "Retooling the Professional” represents a cntical technology
investment today which will enable the Town’s future business success.

We are commitied fo the Optimization of Technology and ils use in facilitating
exceptional customer value.,

The plan consists of the following major components.

Flnanciai System © CAD Park Design © Fleet Services Chilton
Upgrades #® Conventlon Center # Fuel Inventory Interface
# Barcode Casts Receipt Documents ® ‘fax Map Digital Conversions
® Park Inventory System & brigation System Upgrades
Office Volume ¥ Spa Monitoring and Automation # Markeling Management
Groupware Storage # Traflie Signal Upgrades
Office Appilcation Support
E.amall GD-ROM
Intranct Counchl Customer
internet Remate
&z: “&tei e ?jﬁ: Ei!et:tro;;tc Access Presetiation Reque:;;t
Desktop/ Mopler | Remote Fax Public Mm"‘*m
Notebooks | | LaserBW | | Computing |] Management Kiasks Customer
Response Dialog
User Commuting Support Communication Layer
Town
Wide Area Network Infrastricture Support Dicaster Recovery Web Site
integrated Vendor Evaluation & Selection

TMG | |
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Within the plan, the following are considered infrastructure components within the

scope of this RFP.
1. Wide Area Network 12. Communication Layer
2. Infrastructure Support 13. Remote Computing
3. Disaster Recovery & 14, Fax Management
4. Desktop / Notebooks G 15. Public Kiosks
&l 5. Office Suite 16. Coungcil Electronic Access
& 6. Office E-mail & 17. internet Access
7. Office Groupware 18. Remote Presentation
8. Mopier/ Laser Printer 19. Automated Voice Response
& 8. Laser Color Printer 20. Customer Request / Complaint
10. CD-ROM 21. intranet
11. Volume Storage

E:ach of these components is described in more detail within the following sections.

CoNSULTING. INc. - Page: 6



. /
| W * Request for Proposal

®. Development of the Town's Technology Infrastructure

2.2.1 WIDE AREA NETWORK

The Town of Addison occupies 12 facilities within 4.5 square miles of Addison
proper. Connectivity is required at 9 of the 12 locations as identified in the following
diagram.

Addison Town Hall : 4.5 square miles
Finance Building - "
Celestial Pump Station
Fire Station #2

Addison Athletic Center
Pump Stafion

Central Fire Stafion
Police Station

. Senvice Center

10, Trinity Athletic Complex
11. Conference Centre

12. Thedlire Cenire

1 Requires

— connectivity

EI Does not require
connectivity

CONO G LN

-“2

=

|

At this time connectivity is not required at the Celestial Pump Station (3), the Pump
Station (8), or the Trinity Athletic Complex {10).

CoONSULTING. INC. Page: 7
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The following diagram identifies current access provided to the Town's locations.

Service Ceater%

PalicefCourt

Direci{Z
o573 Finance

_1 :ié'&

Athletics
Center :
Linksys & port workgroup hub

In addition, the Town utilizes a centrex-based telephone system with a computerized
PBX system supplied by NEC. This digital phone systemn supports voice at T1
speeds of 64Kbps with analog modem support at 14.4 Kbps.

Serwce Cenfer

Theatre Centre Conference Center

NEC NEAX 2000
V Main Fire Station

Snaiog Modem

| Cards - 15 ras §f$nan

? aﬁ NEC NEAX 2000

NED MEAX 2000 NEC NEAX 2000

TMG .
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2.2.1.1 Network Connectivity

The plan for providing future connectivity is a blending of the Town's current voice

system and it's current data system into 2 single integrated system supporting voice,
data, and video.

Current
Volee

System

‘ = Vides (future| Data
Data | Video (futurs) L e

The Town’s existing digital phone system ufilizes T1 lines which provide an excellent
medium for voice, data, and video. The network is planned to utilize fast Ethemet

running at 100 Mbps, category § shielded twisted pair cable, and fast Ethemet
10/100Mb Network Interface Cards (NICs).

Theatre Centre Gonference Conter

Service Center

!% %’:ﬁ N
Police \

Athletic H]

j Center

] (oo
e
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2.2.1.2 Network Servers

The solution requires a minimum of two high performance network file servers
running Windows NT Server 4.0 with suggested locations at the Town's Service
Center and the Finance Building. Additional network servers could be acquired and
placed within other Town locations as identified by the Vendor. All servers will be
accessible {security driven) from any workstation attached to the network.

Network Server
s[ata Files

s Aoplications

£ WOffice Products
wFost Office Boxes

The servers will provide fault-tolerance in the event one server becomes
unavailable, users can access the network by attaching to a second server.

Virus protection is essential and a product such as Intel LANDesk Virus Protect wilt
allow all servers and workstations attached to the network to be monitored for virus
infection. The instant a virus is detected on any network device, the management
system console is notified, the virus identified, and removed. The vendor will select
a product that receives regular updates for detection of current known viruses, as
well as having the ability to detect unknown viruses.

For data backup and recovery purposes the network will be equipped with a
device(s) capable of backing up any network drive including network servers and
key workstations.

Backup software such as Seagate’s Backup Exec Tape Backup Software will be
inctuded to provide data backup & archive management.

2.2.1.3 Application Servers

The solution requires connection of the Town's Financial Systems and the Towr's
new Public Safety application running on a UNIX computing platform.,

Financial Systems Server
Finance _ @7

Sun Sparcserver 1000E
UNIX based operating system
Unidata data base
Dugl 60 MHz processors
6 GB storage
128 MB memory
" 64 asynchronous ports
2 parafiel potis
644 MB CD-ROM
14GB Bmm interpal tape drive
1800 bpi % inch tape drive

S st

!}l?

TMG
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The solution will connect these application servers via a Fast Ethemet card. At this
time no gateways or front-end processors are planned.

2.2.1.4 Print Servers

Currently the Town has 6 printers serally attached to the SUN Sparcserver 1000E, 5
printers on the imited network at Town Hall, 11 printers on various print share
devices, and 45 printers directly attached to individual PC’'s. At a minimum the
solution must accommodate continued use of these printers.

Print Server

® Print Server

¢ The solution may utilize older PC’s as departmental print servers attached to
the network.

# The solution may utilize a print server attached to the E-Net Hub within each
department acting as a dedicated print server running software such as
PSERVER.EXE. (maximum 7 attached to a E-Net Hub).

& High Speed Quality Printing

¢ The solution will utilize devices such as jet direct cards to attach new high
speed laser printers to the network.

® Workstation Printing

* The solution will utilize specific workstations to directly attach existing
printers.

Workstations will have printers directly attached running software such as a memory
resident executable called RPRINTER.EXE which allows connection to the
Departmental Print Server. (maximum 186 workstations attached per print server).

2.2.2 INFRASTRUCTURE SUPPORT

The plan indicates the need for an intemal support infrastructure in addition to
external vendor support offerings. The plannad Information Services organizational
structure is presented in the following diagram. This department will:

® Provide a single point of contact for recording, tracking and coordinating problem
resolution. .

CoNSULTING, INc. Page: 11 .



fi?

TMG

W Request for Proposal

®. Development of the Town's Technology Infrastructure

® Responsible for the establishment and maintenance of the Town’s Technology
infrastructure.

@ Responsible for providing asset management and support services for the
standardized deskiop environment.

& Responsible for management & support of the network.
Responsible for coordination of all technology training & education.
Coordination with Vendors across alf aspects of the technology environment.

Network Infrastructure PC Appl:cahons = Apphcatmn Support - Al techrwiegy aspects

-2 -
-3 Desktop Technofogy = PC Vendors - Technglogy Support
- Disaster Recovery - Help Desk ;
-3 Asset Management = Training&&dtmaﬁcn we
-3

rtanc;ai Systems

Polertial ingrease in staffing

The solution will provide help desk software such as Intel LANDesk Response and
will provide appropriate training and education courses for IS personnel.

2.2.3 DISASTER RECOVERY

The solution will provide for a secondary recovery site to facilitate Town operations
in the event of catastrophe and associated recovery activities. The plan is flexible in
how this function is provided.

2.2.4 DEsKTOP ! NOTEBOOKS

The solufion requires the replacement of 10 terminals, 13 386 computers, 1 MAC,
and 28 486 computers resulting in a total of 52 new deskiop computing devices.

The Town will retain it's 18 Pentium computers, The solution will retain thé best of
these computers to be used as print servers, network management consoles, etc,

ConsuLTING. INC. Page; 12
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Of the 52 new computers a total of 45 workstations are being requested. For
planning purposes the following configuration was utilized:
O Processor: PentiumPro 200MHz, 32MB, 2.1GB,
G Windows 95/97
O Monitor: 177 (15" view)
O Ethemet card/Patch cable
O Warranty: 3 year
O Surge Protection

of the 52 new computers a fotal of 7 notebooks are being requested. For planning
purposes the following configuration was uiilized:

O Processor: Pentium 150MHz, 32MB, 12.1Active, 2.1GB

O Windows 95/97

O Network Card: DocKing station Ethernet

) Warranty: 3 year

Oy Camying Case

O 8urge Protection

Connectivity

The workstations will ufilize the existing Wintegrate emulation software from Unidata
or similar software such as Reflections, Attachmate, Rumba, or Elite providing
desktop access to the Financial Server and other servers as required (including the
public safety server).

Workstations will require a fast Ethemet network interface card which will terminate
into an Ethemet hub providing access to the network and associated devices,
Operating System

Standardization on the Windows 95-97 operating system providing 32-bit processing
and integration with MS Windows NT Server 4.0. The desktop configuration will be
powerful enough to support a decision to run Windows NT on the desktop..

2.2.5 OFfFICE SUITE

The solution will include the Microsoft Office 97 standard desktop.

G 2.2.6 OFFICE E-MAalL

The solution will promote a Microsoft E-mail solution through Outiook 97.

& 2.2.7 OFFICE GROUPWARE

The solution should address the use of groupware, also known as workgroup
computing or collaborative computing. The solution defines groupware as software
targeted at supporting and facilitating a team or several teams in conducting
unstructured or structured activities in pursuit of a common goat or objective.

CoNsSuLTING. INC. Page: 13
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The rapid growth of the Internet and Infranets has further clouded the definition of
groupware and increased the number of solutions. ltis clear that today’s groupware
products are moving toward complete Web integration. The Town is aware that
Industry experts caution on spending a lot of money implementing a groupware
strategy which may shortly become obsolete.

As a result, the solution will utiize the existing features of Microsoft Office 97 and
Outlook 97. In addition, the Town is looking toward using MS Team Manager 97 to
supplement project management needs across functional departments.

2.2.8 NoPER/ LASER PRINTERS

The solution will provide 10 new high speed quality laser printers (Service Center 2,
Main Fire Station 1, Police Station 2, Athletic Center 1, Conference Center 1,
Finance 2, Town Hall 1). And 2 new moderate speed quality laser {Theatre Center
1, Fire Station #2 1).

%pserfi’ﬂﬁm Mapiet
Existing Direct Atlached k=

Existing
:3 Serial Printers

& Works Eke 2 copler
T e Works ke 3 printer

HP Colos HP SMsi 24ppm  HP S12ppm

The solution will provide 2 “Mopier” type devices which combine network printing
and copying into a single machine.

The solution will provide connection of the 6 existing serial printers to the network.

The solution will provide connection of up to 61 existing dot matrix, laser, and
various printers to the nefwork.

2.2.9 LASER COLOR PRINTERS

The solution wilt provide 7 new laser color printers.

H 2.2.10 CD-ROM

The solution supports the utilization of any CD-ROM device across the network
through software such as CDNet Plus v8.0. This precludes numerous user requests
to mount specific CD's, and promotes sharing and access of CD specific information.

MG
ConsuLTing. Inc. Page: 14
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2.2.11 VOLUME STORAGE

The solution supports the utilization of document imaging and optical storage
capability allowing for the capture, categorization, labeling and storing of volumes of
information.

Opfical Jukebox
& CD-ROM

Optical
Server

Network
Server

Scannihg Workstations

A significant effort may be associated with backfile conversion of paper documents
to optical storage.

2.212 COMMUNICATION LAYER

The solution will utilize a communication server to facilitate inbound and outbound
commumnication related 1o facsimile transmission, Internet access, and remote
computing. '

Fax Transmissict

Communication |

Server . !ntes‘neﬁ Transrnission

o S PR P
FLEMTIOUE L naiimn
[ ————— tremimer
g i ik

Modem Bank

Communications adapters such as those made by DigiBoard will be installed and
phone lines attached.

2.2.13 REMOTE COMPUTING

The solution will provide remote computing connectivity through the communication
server as the primary method, and secondarily through direct PC access.

Page: 15
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B The user can hecome anode on
the network;

Modem Bank

Communication
Server with Remote
Connect Software

= Access Applications
B Access Office Products’

B The user ¢an
take control of
their workstation [Sow
from aremote CEiLeEES
tocation using
Reachout,

Qccasionally it will be necessafjf for a specific user to have the ability fo take control
of their desktop PC from a remote location. The solution for this access involves
loading software and installing a modem on the tocal and remote PCs.

Once a connection is established an individual has the ability of taking control of
their PC at the office. Security is adhered to when the dial-back feature is
implemented.

2.2.14 FAX MANAGEMENT

The solution will provide for the utilization of the communication server and the
implementation of fax management software.

Communication
Server with Fax
Management

Software

~ ¥ Notified by e-mail or network broadcast

Fax management capabilities will allow users to send faxes from any network
attached workstation, route received faxes directly to users, e-mail boxes, or network
printers, support fax on demand and fax broadcast.

CoNSULTING. INC. Page: 16



‘ ®. Development of the Town's Technology Infrastructure

. ]
A W ‘ Request for Proposal

2.2.15 PusLic KIOSKS

The solution will provide for the Installation of public kiosks with connectivity via
telephone dial-up through the communication server.

LConference
Center

Modem Bank

Service Center

Communication
Server with
Remote Connect

Network Server
B Information

The solution will Implement workstations for public access in designated Town
facilities with network connectivity.

2.2.16 CounciL ELECTRONIC ACCESS

The solution will include wiring of the Council chambers and the purchase of an
additional 7 notebook computers with appropriate software to facilitate remote
communication for Town Council members {not included in the earlier count of 52
workstations).

2.2.17 INTERNET ACCESS

Internet communication consists of intermet Access and Web Site Hosting.
B intemet Access

® The solution will establish accounts with an Intemnet Service Provider.

@ The solution will Initially provide connection using the Town's communication
server running top speed modems. if this becomes insufficient or inefficient
the Town will need to modify either the connection method and/or the speed.

@ Given earlier recommendations regarding the use of Microsoft products it
would make sense to pursue MS Internet Explorer as the desktop standard.
However, Netscape Navigator would be more than acceptable as an
alternative browser.

MG ,
CoNsSULTING, INC. Page: 17



] W.’
j Request for Proposal

®. Development of the Towry's Technology Infrastructure

W Web Site Hosting

® The solution will utilize an organization interested in hosting the Town's web
site. '

® The Town will remain responsible for managing web content and populating
the site.

@ At some point the Town may decide to implement a web server to host the site.

lg]] 2.2.18 REMOTE PRESENTATION

The solution will include remote presentation hardware such as the EPSON
Powerlight 5000 LCD Projection Unit, mobile speakers, and a remote control device.

2.2.19 AUTOMATED VOICE RESPONSE

The solution will provide for the installation of an Automated Voice Response
capability in support of customer inquires into account information, permit status,
etc., and routing to appropriate depariment and/or person.

Permitting & Building Inspections

incoming Customer

Town of
Addison

Information

AVR
System
Server

Finance - Tax and Billing

& 2.2.20 CusTOMER REGUEST/ COMPLAINT

The solution will include the purchase of a server based Citizen Request &
Complaint Tracking software package.

TMG
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2.2.21 INTRANEY

The solution will promote an eventual Intranet capability through a Web server
configured on the Town's network with appropriate security devices. The Intranet is
intended to eventually be used as the Towris groupware solution.

G R

o g i A L

For purposes of this proposal the following locations and device counts will be
utilized.

Athletic Center 2

Conference Centre 4 1 1 1

Finance Building 12 2 1 3 1 1
Fire Station Main g 1 1 2

Fire Station #2 2 1 1

Police Station 35 2 1 8 1 1
Service Center 38 2 1 g 1 1
Theater Centre 4 1 1

Town Hall 16 1 4 1

Totals 130 10 2 7 31 2 3 2

Cabling is required at all locations. For proposal purposes all other devices such as
CD-ROM servers, volume storage devices, communication server, etc., will be
located within the Finance Building. .

The solution will include build out and wiring of the current computing room as
required to house additional servers and network communication equipment.

The network will be required to support approximately 200 attached devices across
all of the infrastructure components.

The solution will contain sufficient vendor resources to fully support the Town during
startup activities. and the first year of operation. This support is intended to facilitate
the Town's IS technical support resources and to assist the Towrv's users in
overcoming the learning curve typically associated with the utifization of any new
technology.

The Vendor must understand that training and support are very important to the
Town and are viewed as critical to the success of this effort.

TMG ‘
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3.0 PROPOSAL FORMAT

The Vendor will define the capabilities of its organization to supply and maintain the
hardware and software and provide the services as outlined within this RFP.

The response should be prepared in a simple and straight-forward manner. The
Vendor will provide one (1) original and nine {9) copies to the location specified
within this RFP on or before the closing data and time for receipt of proposals.

The Vendor will segment their proposal into the following sections.

= Sij

PRSP EH e - 2y

The Vendor will provide an Executive Summary which presents in brief, concise
terms, a summary level description of the contents of the Proposal.

The Vendor will detail all exceptions to the exact requirements imposed by this RFP.

The Vendor will indicate the proposal is firm for one-hundred and eighty {180) days
after the due date for receipt of proposals or receipt of the last best and final offer
submitted.

The Vendor will indicate the primary company assuming overall responsibility for
successful completion of the project. In addition, the Vendor will indicate all other
companies who will be providing products or services through a subcontracting
arrangement with the Vendor or through a separate contract to be negotiated with
the Town.

it is important to recognize the Town is looking for a single Vendor to assume
primary responsibility for the successful implemerttation of the proposed solution
from contract signing through formal acceptance of the infrastructure by the Town.

Vendor profile information will include such items as: the year established, business
organization, office locations, financial history, nature of business, strategic
direction, industry specialties, software products, hardware products, number of

" employees, number of client installations, outstanding litigation, and authorized
negotiator(s).

The Vendor must demonstrate a proven track record in providing reliable technology
solutions across a series of successful installation efforts.
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The Vendor's record will reflect experience within a similar environment and of a
similar nature and magnitude to that being proposed to the Town. Relevant
expenence must be associated with projects completed not more than three (3)
years prior to the date of this RFP. The Vendor will provide a customer reference
listing and related contact information for a minimum of five (8) customers for which
the Vendor has completed a similar effort.

The Vendor is asked to provide a comprehensive list of customers for review by the
Town. '

The Town recognizes that the implementation of an extensive technology .
infrastructure is a complex effort and that not all possible variables are provided for
within this RFP document. Therefore, it is acknowledged that the Vendor may be
required to make assumptions regarding the Town’s environment or specific
requirements. Any assumptions made by the Vendor in regard to this RFP should
be documented in-line with the response.

Additional detailed review and design activities will take place with the Vendor finalist
to refine elements of the proposal, prior to contract negotiation and approval.

3.4.1) THE PROJECT APPROACH

The vendor will present its methodology and approach to completing this project.
Each major activity will be identified, discussed and project deliverables identified.

3.4.2) THE TECHNOLOGY COMPONENTS

The Vendor will segment their solution into the technology components described in
the scope of work, and presented in the following paragraphs.

3.4.2.1 WinE AREA NETWORK

The Vendor will present their proposal for the Town's network. ltems may include:
Network servers

A UPS unit for each network server.

A backup system for network drives including servers and key workstations.

A network operating system, Windows NT 4.0 is planned

A network management software product fo supplement Windows NT 4.0
Support services for the servers with priority onsite 3 year senvice.

Network equipment e.g. T1 DBU/CSU’s, Routers, HP AdvancStack Hubs.

Category 5 cabling will be required across all Town locations with associated
patch cords, racks and terminators,

Network detailed design services.
Network installation services.

¥¥éE $33 3333
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w Cabling services.

3.4.2.2 INFRASTRUCTURE SUPPORT

The Vendor will present their proposal for equipping and developing the Town's IS
staff. ltems may include:

» Help desk software.
=  Various server and network fraining for 3 1S staff members,

3.4.2.3 DISASTER RECOVERY

The Vendor will present their proposat for providing the Town with an effective
Disaster Recovery method. ltems may include:

w» An initial service to establish the disaster recovery site, recovery plan, and
readiness.

%  Annual secvices to be provided.

& 3.4.2.4 DESKTOP/ NOTEBOOKS

The Vendor will present their proposal for the Town's desktop. Items may include:
Purchase and connectivity of 45 new desktop computers.

Purchase and connectivity of 7 new notebook computers.

Connectivity for 18 existing Pentium computers.

Connectivity for 53 existing computers.

Installation services for new computers.

Installation services for existing computers,

Required network client licenses.

Required desktop operating system licenses.

Required emulation software to access UNIX and Windows NT environments.

LR 25 25 2K 2% 2% 2% 2% 2

5 3.4.2.5 OFfFICE SUITE

The Vendor wilt present their proposal for Town's desktop office suite software. The
following is provided for informational purposes only. The vendor is expected

to utilize professional expertise to provide the Town with an optimum
configuration. The ltems may include:

®» Purchase and instaliation MS Cffice 97 Pro with licensing to accommodate 123
computers (provide the most cost effective yet realistic licensing).

w Provide basic PC training and introduction classes to MS Word and MS Excel for
123 individuals.

= [nstallation services (may combine with the desktop delivery and installation).

TMG |
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3.4.2.6 OFFICE E-MAIL

The Vendor will present their proposal for the Town's E-Mail solution. items may
include:

»  Microsoft (exchange) Server licensing.

% Assume using Qutlook 97 on the client desktop.

% Provide basic E-Mail training classes for 120 individuals.

» Installation services (may be part of the desktop installation).

3.4.2.7 OrFice GROUPWARE

The Vendor will present their proposal for the Town’s Groupware solufion. ltems
may include:

= Microsoft Team Manager 97 licensing to accommodate 123 computers (provide
the most cost effective yet realistic licensing).

» Provide basic MS Team Manager 97 training classes for 123 individuals.
=» Installation services {will not be part of day one installation).

3.4.2.8 MopPiErR / LASER PRINTER

The Vendor will present their proposal for the Town's Mopier/l.aser Printer solution.
ltems may include:

Purchase of 2 Mopiers

Purchase of 10 Laser B/W printers 24ppm 800x600dpi minimum
Purchase of 2 Laser B/W printers 12ppm 800x800 dpi minimum
Installation services

44y

3.4.2.9 LASER COLOR PRINTERS

The Vendor will present their proposal for the Town's Color Laser Printer solution.
ftems may include:

» Purchase of 7 Color printers (ve'nder to recommend laser vs. inkjet vs. other)
w» Installation services

3.4.2.10 CD-ROM

The Vendor will present their proposal for the Town’s networked CD-ROM solution.
ltems may include:

W A network attached CO-ROM server

TMG ,
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®. Development of the Town's Technology Infrastructure

A CD-ROM Tower

CD-ROM software

Installation services :

Support services for the server with priority onsite 3 year service,

Training services for 1 person on the operation and maintenance of the CD-ROM
equipment

3.4.2.11 VOLUME STORAGE

The Vendor will present their proposal for the Town's volume storage solution. items
may include:

L 2R 2B 2R 2% 2B 2B 2

An optical server.

An optical jukebox.

A scanning station.

A scanner.

Installation services.

Support services for the server with priority onsite 3 year service.

Training services for 1 person on the operation and maintenance of the Volume
Storage equipment.

3.4.2.12 COMMUNICATION LAYER

The Vendor will present their proposal for the Town’s communication system. ltems
may include:

LR 20 2B I 2% 2% 2% 2R 2

A network attached communication server.

A network operating system license.

A UPS unit.

Fax modems {24 units at 33.6 MHz minimum).

Connectivity hardware {e.g. Digiboards).

Virus Protection Software.

Support services for the server with priority onsite 3 year service,
installation services.

Trairing services for 1 person on the operation and maintenance of the
Communication Server equipment.

3.4.2.13 REMOTE COMPUTING

The Vendor will present their proposal for the Town's remote computing solution.
tems may include:

TMG
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L 4

Access software allowing a remote user to become a natwork computer (e.g.
Winframe/Access). Allow for 7 laptop users.

Access software allowing a remote user to take control of their network computer
(e.g. Reachout). Allow for 7 lapiop users.

Installation services,
Training services for 7 people on the use of remote access software.

: 4

-
-

3.4.2.14 FAX NANAGEMENT

The Vendor will present their proposat for the Town’s fax management solution.
{tems may inciude:

w» Fax management soffware {e.g. WinPort/FaxPort Network Software 50 user
license)

» [nstallation services,
= Training services for 120 people on the use of fax management software.

3.4.2.15 PusLic KIOSKS

The Vendor will present their proposal for the Town'’s public kiosk solution. Items
may include: :

Purchase and configuration of 2 preconfigured modular Kiosk station.
Instaliation services.

Purchase and configuration of 2 workstations Including hardware and software.
Installation services

Training services for 1 person on the operation and support of the Kiosks both
the preconfigured and the workstation.

LR 2R 2% 2R 2

& 3.4.2.16 Council. ELECTRONIC ACCESS

The Vendor will present their proposal for enabling Te{wn Coungcils electronic access.
ltems may include;

=» Purchase of 7 new notebook computers

» Purchase of 7 licenses for all required software
= [nstallation services

#» Training services for 7 persons

3.4.2.17 INTERNET ACCESS

The Vendor will present their proposal for the Town's Internet access solution.
tems may include:

» Internet browser licensing
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Intemet sarvice provider accounts (20 accounts to begin with)

3.4.2.18 REMOTE PRESENTATION

The Vendor will present their proposal for the Town’s remote presentation solution.
ftems may include:

= Mobile LCD projection equipment (1 un;t}
= Mobile speakers
= Remote control unit

3.4.2.19 AUTOMATED VOICE RESPONSE

The Vendor will present their proposal for the Town's automated voice response
solution. ltems may include:

An AVR solution to support 3 line customer call-in capability
Support services for the servers with priority onsite 3 year service.

Training services

»
=
% Installation services.
=»
&

5 3.4.2.20 CusToMER REQUEST/ COMPLAINT SOFTWARE

The Vendor will present their proposal for the Town's customer request and
complaint tracking software solution. ltems may include:

=» Software purchase.
» installation services.
= Training services.

& 3.4.2.21 INTRANET

I3 EL LS

The Vendor will present their proposal for the Tewn’s intranet soiution.  Itemns may
include;

Intranet Server

Network Operating System

UuPs

Firewall and software

Web Authoring Software

Support services for the servers with priority onsite 3 year senvice.
Instailation services

Training services

TMG
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3.4.3) ONGOING SUPPORT

The Vendor will describe the approach to providing ongoing operation, suppon and
maintenance across the installed infrastructure components. The Vendor is
expected to present standard and extended service offerings.

The Vendor will specifically address the support to be provided during the first year
of operation. )

3.4.4) SoLutionN TIMELINE

The Vendor will include an implementation schedule detailing major project activities
and technology components across a proposed timeline. Activities should begin at
the point of contract award through final user acceptance. The Town has identified
a tentative 24 month schedule for the installation of each infrastructure component
which is presented in the following diagram.
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The Town is expecting the Vendor to propose a timeline which directly supports its
project approach and overall solution.

3.4.5) PROJECT ORGANIZATION

ConsuLTING. INC. Page: 27



il

/
W ° Request for Proposal

®. Development of the Town's Technology Infrastructure

The Vendor will provide an organizational chart and a schedule summarizing full
time equivalents for Vendor Personnel and Town Personnel. The Town fully
expects the Vendor to provide the majority of project resources.

3.4.6) SoLuTion COSTING

The Vendor will provide a detaited breakdown of all costs required for a successful
installation of the proposed solution. The Town encourages the Vendor to fully
identify costs. To minimize or hedge on costs will only serve to place the Town and
the Vendor at a disadvantage.

Bundling of all costs under a single price administered through a primary Vendor is -
preferred but not required by the Town. Final configuration and pricing discussions
may be conducted with Vendor finalists.

The Vendor is expected to provide a payment schedule tied to specific milesiones
with a retainage of up to 25%. The payment schedule and percent retainage will
dictate the need for additional payment and performance bonds.

The Town is requesting the Vendor provide specific cost information as outiined
within the attached cost tables. These cost tables must be completed and are
mandatory to be considered responsive to the RFP.

This section will include additional detail which will allow the Town to gain a greater
appreciation for the proposed solution. Any information which is considered
proprietary, should be clearly marked as such. The Town wiil assume no obligation
or liability in the event proprietary information is disclosed.

TMG
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5.0 PROPOSAL EVALUATION |

The Town will conduct a comprehensive, fair, and impartial evaluation of all eligible
and responsive Vendors submitting Proposals in response to this RFP. The
procurement will comply with applicable Town policies. The successful Vendor will
be selected by the Town based on evaluation factors outlined in this section.

The Town has established the following sequence of events and tentative schedule
dates for this solicitation.

6/20/97 Friday Pre-Proposal Conference & Written
Questions Due

7109497 Wednesday 3 Vendor Proposals Due
8/18/97 Wednesday 4 Vendor Finalist identified
B8/22197 Friday 5 Finalist Discovery Complete
S/05/97 Friday .6 Business Plan Complete
10/07/97 Tuesday 7 Contract Awarded By

5.1.1 REQUEST FOR PROPOSAL DISTRIBUTED

On Friday June 6, 1997 the Town will make this RFP available. Vendors may obtain
copies from:

Hardcopy: Clyde Johnson, C.P.M.
Office of the Purchasing Manager
Addison Finance Building
5350 Belt Line Rd
Addison, TX 75240
Phone: 972-450-7090

5.1.2 PRE-PROPOSAL CONFERENCE

The Town will conduct a conference with interested Vendors to answer questions
and clarify RFP points. Conference attendance is not required in order for a Vendor
to submit a Proposal, however, Vendors are encouraged to attend.

The non-mandatory pre-proposal conference will be conducted on Friday June 20™.

Location: 2:00 am. to 11:00 am.
Addison Conference Center
15650 Addison Road
Addison, Texas 75248
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5.1.3 RFP CONTACTS

Technical questions regarding this RFP should be addressed to:

Greg Galluzzi

Senior Consultant

TMG Consuiting, Inc.

9210 Honeycomb Dir.

Austin, TX 78737
Phone:512-288-2655

Fax. 512-288-2622

Email: TMGGreg@worldnet.att. net

Administrative questions regarding this RFP should be addressed to:

Clyde Johnson, C.P.M.

Office of the Purchasing Manager
Addison Finance Building

5350 Belt Line Rd

Addison, TX 75240

Phone: 972-450-7080

The Town will formally respond to all oral questions posed during the pre-proposal
conference and all written questions received by the Office of the Purchasing
Manager prior to 5:00 p.m., Friday June 20,1997,

The Town will package its responses into an RFP addendum and distribute to ali
Vendors recorded by the Town as having received the RFP.

5.1.4 VENDOR PROPOSALS DUE

Proposals must be completely sealed, contain the Vendor's name and address and
must be labeled in the lower left hand comer with the Proposal Number and
Proposal Name.

One (1) original and nine (9) copies of the_proposal will be received until Wednesday
July 9, 1987 at 2:00 p.m. CDT. Proposals received after this time will not be
accepted and will be returnad unopened.

Submit to: Office of the Purchasing Manager
Addison Finance Building
5350 Belt Line Rd
Addison, Texas 75240

Proposals will be accepted in person or by mail. Vendors are responsible for
insuring their proposals are delivered in a timely manner to the Purchasing
Department. Mailing of a proposal does not insure that the proposal will be
delivered on time or delivered at all. If a Vendor does not hand deliver the proposal,
it is suggested that he/she use some sort of delivery service that provides a receipt.
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No proposals will be accepted by oral communication, telephone, electronic mait,
telegraphic transmission, or telefacsimile transmission.

The Purchasing Department will record and time stamp receipt of the proposal. A
formal bid opening will not occur,

=y £an s pus s

ATION GRITERIA

The Vendor submitted proposais will be publicly opened and proposers names will
be read, but no other information will be disclosed.

The contract may be awarded to the Vendor whose Preposalv is determined to be the
most advantageous to the Town. In rendering this decision, the following evaluation
criteria may be utilized.

Vendor Award

Technical Award 15%
Cost Award 15%
interview/Site Visit Award 15%
Risk Award 15%
Instaliation Award 5%
Responsiveness Award 5%
Total Award 100%

A 521 Solution Award

Points may be awarded for the most complete, comprehensive and integrated
solution. Vendors not capable of providing all of the requested products and
sarvices will form partnerships to provide the Town with a total solution. The Town
will pay close attention to the installation, training and support services associated
with the proposed solution.

A 5.2.2 Vendor Award

Points may be awarded based upon the Vendor’'s qualifications, installation
expenence, client references, and resource capabilities.

A 523 Technical Award

Points may be awarded based upon the Vendor's overall technical strategy and
individua! technology component solutions.

A 524 Cost Award

Points may be awarded based upon the reasonableness of the Vendors cost
proposal, and the completeness, accuracy and level of cost detail provided. Cost
detail must be submitted on the cost sheets provided in this RFP. The vendor wilt
provide a total cost and a breakdown of costs by infrastructure component.
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A 525 Interview/Site Visit Award

Points may be awarded based upon interviews conducted with the Vendor and/or
site visits to Vendor customer sites.

A 5.2.8 Risk Award

Points may be awarded based upon proposals which minimize the risks associated
with a project of this nature. The Town will consider factors such as: number of
years in business, experience [evel, client references, resource availability, technical
platforms, project approach, staffing levels, training hours, support levels and project
timeline, '

A 5.27 Installation Award

Points may be awarded based upon the Vendor's proposed approach, timeline,
organization structure, and staffing levels.

A 528 Responsiveness Award

Points may be awarded based upon the Vendor's proposal completeness, level of
detail, and conformance to Town instructions.

The Town will utilize judgment and common sense in identifying and selecting a
Vendor solution. The award points are used to assist the Town in rendering a
decision through empirical analysis, however, the Town reserves the right to conduct
other evaluations and measurements of Vendor responses as may be required in
order to render an informed and optimum decision.

MG
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5.0 TERMS AND CONDITIONS | .

The terms and conditions under which the Proposal will be made are detailed within
this section. The Town views this RFP as the framework to be used by the Vendor
in prepanng and submitting the proposal.

It is important for the Vendor to become familiar with the paragraph tems within this
section, as they will prevall in the event of any discrepancies or differences between
project related or contractual documents.

SAtE

Only information supplied by the Town in writing through the Purchasing Office
should be used in the preparation of Vendor Proposals.

Only replies by formal addenda shall be binding. Oral and other interpretations or
clarifications shall not be hinding. Vendors must acknowledge all addenda by
signing and inciuding such documents in the Proposal.

The Vendor must submit a complete set of any additional terms and conditions that
they propose to have included in a contract negotiated with the Town.

Proposals shall be opened in a manner that avoids disclosure of the contents to
competing Vendors and keeps the proposals secret dunng negotiations. All
proposals are open for public inspection after the contract award, but trade secrets
and confidential information in the proposals may not be open for public inspection.
Such data must be stamped “proprietary” or “confidential” on each page on
which they appear, must be readily separable from the proposal and may be subject
to review by the Attorney General of Texas in accordance with the Texas Open
Records Act.

Vendors are advised that the confidentiality of their proposals witl be protected by
the Town to the extent permitted by law. Vendors are advised to consider the.
implications of the Texas Open records Act, particularly after the proposal process
has ceased, and a contract has been awarded. While ther2 is provision to protect
proprietary information under section 3(9) and section 3(10) of the Act, where the
vendor can meet cerlain evidentiary standards, please note that a ruling on whether
these standards have been met will not be determined by the Purchasing Office of
the Town of Addison but by the office of the Attorney General of Texas.
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Proposals must be returned in sufficient time so as to be received and dateftime
stamped at the spedified location on or before the published proposal date and time
specified. Any proposal received after the time and date set for receipt of proposals
is late and cannot be considered.

The submission and signature of a Proposal shall indicate the intention of the
Vendor to adhere to the provisions described In this RFP.

1. Proposais which are signed for a partnership shall be signed in the fim’s name
by at teast one partner or in the firm's name by an attorney-in-fact. If signed by
an attorney-in-fact, there should be attached fo the Proposal, a Power of
Attorney evidencing authority to sign Proposals, dated the same date as the
Proposal and execufed in accordance with the legal requirements of the firm.

2. Proposals which are signed for a corporation shall have the correct corporate
name thereon and signature of the president or a vice-president manuaily written
below the corporate name. Any other signature must be accompanied by a
resolution of the Board of Directors authorizing such signature to contract in the
company's name. The title of the office held by the person signing for the
corporation shall appear below the signature of the officer.

3. Proposals which are signed by an individual doing business under a firm name
shall be signed in the name of the individual doing business under the proper
firm name.

This Request for Proposal does not commit the Town to pay any costs incurred by
any Vendor in preparation and/or submission of a Proposal, or for procuring or
contracting for the items to be furnished under the RFP. All costs directly or
indirectly related to responding to this RFP {including all costs incurred in
supplementary documentation} will be borne by the Vendor,

Each Vendor will be responsible for all costs incurred in preparing or responding to.
this RFP. The Vendor agrees to bear all risks for loss, injury, or destruction of goods .
and materials {ordered or supplied as the result of the eventual contract) which

might occur prior to delivery to the Town; and such loss, injury, or destruction shali

not release the Vendor from any obligations under this RFP or any resulting

contract.

The Vendor promises that it's officers, employees or agents will not attempt to lobby
or influence a vote or recommendation related to the firm's proposal response;

TMG '
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directly or indirectly, through any contact with Town Council members or other Town
officials between the proposed submission date and award by the Town Council and
that there will be non-collusion and non-conflict of interest.

All documents submitied in response to this Request for Proposal shall become the
property of the Town of Addison.

Vendors may be disqualified for any of the following reasons:

There is reason to believe that collusion exists among the Vendors;

The Vendor is in arrears on an existing contract or has defaulted on a
previous contract with the Town;

The Vendor lacks financial stability;

The Vendor has failed to perform under previous or present contracts
with the Town;

The Vendor has failed to use the Town’s required forms,

The Vendor has failed to adhere to one or more of the provisions
established in this RFP;

The Vendor has failed to submit its Proposal in the format specified
herein;

The Vendor has failed to submit its Proposal on or before the deadline
established herein;

The Vendor has failed to adhere to generally accepted ethical and
professional principles during the Proposal process;

Proposals may be rejected if they show any alteration of words or figures, additions
not calied for, conditional or uncalled-for altemnate proposals, incomplete proposals,
erasures, or imegularities of any kind, or contain any unbatanced values.

Proposals shall be considered as being "iregular” if they show any omissions,
alterations of form, additions, or conditions not called for, unauthorized alternate
proposals, or irregularities of any kind.

The Town reserves the right to waive minor irregularities and mandatory
requirements provided that all responsive proposals failed to meet the same
mandatory requirements and the failure to do so does not otherwise materially affect
the procurement This right is at the sole discretion of the Town of Addison.

TMG
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Proposals may be withdrawn by written or telegraphic notice received by the
Purchasing Office prior to the exact hour and date specified for receipt of bids. A
bid may also be withdrawn in person by a bidder or his authonzed representative,
provided his identity is made known and he signs a receipt for the bid, but only if the
withdrawal is made prior to the exact hour and date set for the receipt of bids.

An Vendor must submit an amended proposal before the deadline for receipt of
proposals. Such amended proposals must be complete replacements of a
previously submitted proposal and must be clearly identified as such in the
transmittal letter. The Town will not merge, collate, or assemble proposal materials.

Responses to this RFP, including cost, will be considered firm for one-hundred and
eighty (180) days after the due date for receipt of proposals or receipt of the last
best and final offer submitted. All Proposals must include a statement to that effect.

Although the specifications stated in the RFP represent the Town’s anticipated
needs, there may be instances in which it is in the Town's interest to permit
exceptions to specifications and accept alternatives.

it is extremely important that the Vendor make very clear where exceptions are
taken to the specifications and how the Vendor will provide altematives. Therefore,
exceptions, conditions, or qualifications to the provisions of the Town's specifications
must be clearly identified as such together with reasons for taking exception, and
inserted into the Proposal. If the Vendor does not make clear that an exception is
being taken, the Town will assume the Proposal is responding to and will meet the
specification as written.

Where the Vendor does not agree with the Town's terms and conditions, we require
the proposal to enumerate the specific clauses which the Vendor wishes to amend
or delete and suggest altemative wording. Any minimum terms to which the Town
will have to agree to in order to enter into a contract with the Vendor and which the
Vendor considers to be a “deal breaker” MUST BE SUBMITTED WITH THE
PROPQOSAL.

Discussions may be conducted with responsible Vendors capable of being selected
for award for the purpose of clarification to assure fult understanding of, and

MG _
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responsiveness to, the solicitation requirements. In conducting discussions, there
shall be no disclosure of any information derived from proposals submitted by
competing Vendors.

Until award of the contract is made by the Town, the right will be reserved to reject
any or all proposals and waive technicalifies, to re-advertise for new proposals, of to
proceed with the work in any manner as may be considered in the best interest of
the Town.

The Town's City Manager reserves the right, at his sole and unquaiified discretion, to
cancel this RFP at any time. The Town reserves the right to reject any or all
proposals submitted in response to this RFP.

The Contract will be govemed by the laws of the State of Texas. All duties of both
parties shall be performed in Dallas County, Texas. The applicable law for any legal
dispute arising out of the Contract shall be the law of the State of Texas.

This procurement in no manner obligates the Town or any of its agencies to the
eventual rental, lease, or purchase of any software or services offered until
confirmed by an executed written contract.

The Town reserves the right to withhold final action on Proposal for a reasonable
time, not to exceed ninety (180) days after the date of opening proposals, and in no
event will an award be made until further investigations have been made as to the
responsibility of the proposed Vendor .

The award of the contract, if an award is made, will be to the most responsible and
responsive Vendor whose Proposal meets the requirements and criteria set forth in
the Request for Proposal. The Town reserves the right to abandon, without
obligation to the Vendor , any part of the project or the entire project, at any time
before the Vendor begins any worx authorized by the issuance of a Notice to
Procead by the Town.

The award of the contract shall not become effective untif the contract has been
executed by the Vendor and the Town. :
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W Request for Proposal

& PDevelopment of the Town's Technology Infrastructure

The Town Council shall authorize award of a contract to the successful Vendor and
shall designate the successful Vendor as the Town’s Vendor . The Town will require
the Vendor to sign the necessary documents entering into the required Contract with
the Town and to provide the necessary evidence of insurance as required under the
confract documents.

No contract for this project may be signed by the Town without the authorization of
the Addison Town Council, No Contact shall be binding on the Town untit it has
been approved as to form by the Town Attorney, and executed by the Towr's City
Manager.

The Vendor shall not commence work until authorized in writing to do so by the
Town. Should the Vendor fail to commence work on the project within the time
stipulated in the written authorization, it is agreed that the Vendor will forfeit $1000
per scheduled vendor full-time-equivalent delayed.

As a condition, precedent to the Town’s execution of a final contract, the successful
Vendor may be required to provide the Town with both payment and performance
bonds whose penal amount equals the total installed purchase price of the
hardware, software and services under contract. Bonding companies must be listed
in the latest U.S. Treasury Department, Circular 570, be licensed in the State of
Texas, and have underwriting limitation equal fo or greater than a penal sum of each
bond.

The Vendor shall maintain the following commercial insurance policies for the
period of fime and limits specified:

® Commercial General Liability Insurance with a combined bodily injury and
property damage per occurrence fimit of not less than $600,000. The policy
shall, at a minimum, have a $1,000,000 annual aggregate. The policy shall
contain blanket contractual liabifity, products and complefed operations
coverage, and independent Vendor s coverage. Coverage shall be endorsed to
provide aggregate limits of insurance per project.

® Automobile Insurance Policy. The poficy shall be maintained for the duration of
this Agreement at the following limits and for the coverage specified:
@ Liability Bodily Injury - each person $250,000, each accident $500,000;

@ Properly Damage - each accident $100,000 (or equivalent if written on a
combined single limit basis);

CONSULTING. INc. . Page: 38



. /
i W' Request for Proposal
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® Medical Payments - each person $10,000;
® Personal Injury Protection - each person $2,500;
@ Uninsured/Underinsured Motorist - Bodily Injury each person $20,000, each
accident $40,000; Property Damage each accident $15,000.
& Statutory Workers' Compensation and Employers' Liability (EL) insurance:
@ $500,000 each accident; '
® $500,000 disease - policy
@ $500,000 disease - each employee.
© Professional Liability coverage of not less than $1,000,000 per claim fo cover
errors in programs or in systems design and consulting ocperations, Coverage

shall be continuous for not less than 24 months following completion of services
under this Agreement. :

Prior to commencing any work under this Agreement, the Vendor shall deliver to the
Town of Addison insurance cerfificate confirming the existence of the insurance
required by this Agreement.

The insurance required under the preceding paragraphs shall provide adequate
protection for the Vendor and his sub-contractors, respectively, against damage
claims that may arise from operations under this contract, whether such operations
be by the insured or by anyone directly or indirectly employed by him.

i,

On a contfract awarded by the Town of Addison, an organization which qualifies for
exemption to the provisions of Article 20.04(H) of the Texas Limited Sales, Excise,
and Use Tax Act, the Vendor may purchase, rent or lease all materials, supplies,
and equipment used or consumed in the performance of this contract by issuing an
exemption certificate to his supplier in lieu of the tax, said exemption certificate to
comply with State Comptroller's Ruling .007. Any such exemption issued by the
Vendor in lieu of the tax shall be subject to and shall comply with the provisions of
the State Comptroller's Ruling .011, and any other applicable State Comptrolier
ruling pertaining to the Texas Limited Sales, Excise, and Use Tax Act.
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8.0 COST SHEETS

The Vendor is required to complete and return the cost sheets as part of their
proposal. The attached costs sheetls are included as examples, an electronic copy
will be made available for those vendors seriously considering submitting a bid. To
obtain an electronic copy contact:Greg Galluzzi of TMG Consulting at 512-288-
2655 or email at TMGGreg@worldnet.att.net.
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Solution Cost Worksheet

Weicome to the Deta:led Costmg Worksheet

Enter the name of your ogramzatwn andior the pro;ect name.
fTown of Addison;’ fechnol agylnfrastmcmre Project:” RN S ‘ ]

Complete the following Cost Worksheets

Table 1 Detailed Cost Schedule
Table 2 Instailation Cost by Vendor
Table 3 QOngoing Costs for § Years

Table 4 Payment Schedule
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1. Detailed Cost Schedule

Town of Addison, Technology Infrastructure Project

This table is used to reflect total system installation costs.
A Number which uniquely identifies the detailed cost component,
B Description of the major cost category or detailed cost component
C FYlto the Vendor, the Town's planned quantity and/or specification. This is provided for informational purposes oniy.
The vendor is expected to ulilize professional expertise to provide the Town with an optimum configuration.
The vendor is instructed to replace the Town's language with their proposed specification
D Name of the vendor providing the product or service
E Number of item units (gty, hrs, etc) being provided
F Unit cost of the item
G
H

Number of items times the unit cost per item
Yearly maintenance amount

Use the following cost sheet as a template and tailor to your response.

A B c D E F G H
Cost Category or ltem Specification Vendor Units | Unit Cost Total Yearly
Amount | Maint Am

Planred with 2 but possibly 3 servers; 200MMz
Pentium Fro, 86-128Mb memory, 8-9GB Sterage,
PCI network card
ups Planned with an HF PowerWise UPS 1000 VA g $0.00 30 30
it
Tape Backup System Planned with an intel StorageWorks 5 Cartridge i 30,00 30 30
DLT Mini Library 100GB
Network Operating System Planned with Windows NT Server v4.0 0 $0.00 $0 $0
Network Management Software Planned with intel LANDesk Server Manager v2.5 0 $0.00 30 $0
Support Services Planned with priority onsite 3 year period for o S0.00 $0 $0
SEervers
DSU/ICsU's Planned with 10 units 0 %0.00 30 $0
Routers Pianned with 10 units CISCO Router or HP 0 30.00 30 $0
AdvanceStack Router
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1. Detailed Cost Schedule

A B C D E F H
ltem # Cost Category or ltem Specification Vendor Units | Unijt Cost Yearly
Maint Amt
Hubs Planned with priority onsite 3 year period for 0 $0.00 30 30
Servers
Network Design Services Yendor to specify 4] 30.00 30 &0
Network Installation Seirvices Vendor {0 specify Q $0.00 %0 %0
Cabling Hardware Planned using Category 5 cable with up to 18,000 0 3$0.00 30 80
feet
Cabling installation Services Vendor {0 specify 0 50 $0
0 &0 30

t biit ata | Mt o)
Planned with Intel LANDesk

Response

Planned for 3 IS persons {gee org chart)

Flanned with 5 vear ¢ontract -

Déskié

Dest cmputers |

e ol "i‘l‘.

Planned with 48 PentiumPro 200 MHz, 32MEB,
2.1GB, Wing5/97, 17" monitor, CD-ROM Drive,
Ethernset sard and paich cable, 3 year warranty,
surge protection,

Connectivity for Existing Desktops

deskiops with Ethemet card and patch cable,

Netebook Computers Planned with 7 Pentium 150 MHz, 32MB, 12.1 0 $0.00 30 30
Active, 2.1GB, Win 85/87, CD-ROM Drive,
Ethernet Docking stations, 3 year warranty,
carrying case, surge protection,
Planned to setup and connect 18 existing Pentium 0 $0.00 30 $0
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1. Detailed Cost Scheduie

A B C D E F G H
Item # Cost Category or ltem Specification Vendor Units | Unit Cost Total Yearly
Amount Maint Amt
Connectivily for Existing Desktops |May require 53 other existing desktops with 0 $0,00 30 30
Ethernet card and patch cable,
instajlation for new computers Planned with 52 new computers for delivery, 0 $0.00 $0 50
setup, connection, haul away boxes, alsc backup
old deskiop data and load onio new desklop..
Network Client Software License  [Planned with MS NT client licenses
Emuiation Software Planned with 70 emulation sofiware licenses for
UNIX / Windows NT access
Emulation Scliware 2 May require additional 53 emulation software 0 $0.00 $0 30
licenses for UNIX/Windows NT access.
g ] 80.00 30 $0
0 $0.00 %0 50
4] $0.00 30 &0
i (28 % ] TRHE < 1
Deskiop Office Suite Planned with MS Office 97 Pro including Word, ] 30.00 30 30
Excel, PowerPoint, Quliook, Access, eic., either
fndividual 70 copies or server license al 40,
Deskiop Office Sulte 2 May require additional 53 copies or server license ¢ $0.00 $0 &0
at 21
Office Suite Training Planned with 70 persons for 3 days of classes 0 50.60 50 $0
covering basic PC skills, introduction to Word and
Excel
Office Suite Training 2 May require additional 53 persons 1o be trained 0 $0.00 $0 $0
Instaliation services Vendor to provide-may be incjuded with deskiop 0 §0,00 $0 50
0 $0.00 30 $0
OHiceE Al ;
E-Mail Server Software License Planned with MS Exchange Server Licensing 0 $0.00 $0 $0
E-Mail Client Software License Planned with M8 Qutlock &7 as pari of the MS 0 $0.00 S0 20
Qffice Suite
installation services Vendor to provide-may be inciuded with deskiop 0 £0.00 30 $0
Training services Planned as part of office suite training 0 £0.00 $0 80
_ C $0,00 50 $0
,4..?:{ s _ WY i fhi 184 B
Groupware Software Planned with MS Team Manager 97 either 0 £0.00 50 30
individual 70 copies or server license al 40
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1, Detailed Cost Schedule

A B C D E F G M
ltem # Cost Category or tem ’ Specification Vendor Units |} Unit Cost Total Yearly
Amount | Maint Amt
Instaliation services Vendor to provide 0 $0.00 30 50
Training services Vendor to provide 0 $0.00 SC $0
0 $0.00
i

Eo B
U, ER

Planned with 2 HP Mopiers 0 .

Laser B/W Printers 24 pom Planned with 10 HP 5 MS| 24ppm 8§00x600dpi 0 $0.00
L.aser B/W Printers 12 ppmn Pianned with 2 HP 5 12ppm 600x600dpi ] 50,00
Connect Existing 81 Printers vendor to provide 0 $0.00
Connect Existing 6 Serial Printers _|Vendor tc provide 0 §0.00
Installation services Vendor to provide 0 50.00
Support services Vendor {o provide 0 $0.00

¢ $0.00

aser Colar Prin

Planned with 7 HP coler laser printers )

Installation services Vendor to provide i $0.00 30 30

Support services Vendor lo provide 0 $0.00 $0 50
0

CD-ROM Tower Flanned with OmniTower - Blackbox Ethernet 7 ) $0 $0
drive CD Tower for NT
CD-ROM Sofiware Vaendor to provide 0 $0.00 $0 $0
Installation Services Vendor {0 provide 0 $0.00 30 30
Support Services Vendor to provide )
Training Services Vendor to provide
0 50.00 0 $0

EI SRS P s ERE 1] IS vy IR IS cnte] T LA Faan
Planned with network attach ium
workstation
Optical Jukebox Planned with Surastore Optical 4087 Jukebox 0 $0.00 $0 $0
with 2 drives
Scanning Station Planned with network attached Pentium 0 $0.00 80 30
' workstation with SCS! drive 20"
Scanner Planned with Fujitsu Simplex Scanner, Lightining 0 $3.00 $0 30

Card SNCR Accelerator, 8GSI Cable
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1. Detailed Cost Schedule

A B Cc D E F G H
Itemn # Cost Category or ltem Specification Vendor Units | Unit Cost Total Yearly
Amount Maint Amt
Installation Services vendor to provide
Support Services Vendor to provide
vendor t¢ provide 0 $0.00 30 30

Training Services

m 7

Server Flanned & 2000z Pentium Pro, 88-128Mb Y $0.00 %0 %0
memory, 8-8G8 Storage, PC! network card

UPrs Blanned with an HP PowerWise UFS 1000 VA it $0.00 50 80
unit

Tape Backup System Planned with an Iniel StorageWorks 5 Cartridge 0 $0.00 30 30
DLT Mini Library 100GE

Network Operating System Planned with Windows NT Server v4.0 0 $0.00 $0 30}

Network Managemeni Software Planned with Intel LANDesk Server Manager v2.5 0 $0.00 30 30

Fax Modems Planned with 24 US Roboties Fax Modems 33,6 ’

Connectivity Hardware Planned with Digiboards 4 - 8 porl

Virus Protection Scftware

Instaliation Services Vendor to provide delivery, configuration and 0 50.00 $0 $0
startup

Bupport Services Planned with priority onsite 3 year period for 0 $0.00 30 $0
Servers

Training Services Vendor {o provide $0 $0

30 $0

oot

te ,@«.cc Soa

ned with WmFramelAccﬁRemete Access

Remo Pi $0.00
Software 2 units
Remote Access Software Planned with Reachout Access Software 7 unils 0 50.00 80 30
instailation Services Vendor 10 provide "0 $0.00 $0 $0
Training Sepvices Vendor to provide 0 $0.00 &0 $0
0 50,00 0 30
q 2 Bnpane | < Jig
Fax Management Software Planned with WinPort/FaxPort Network Software 0 $0.00 $0 30
$0 user license
Installation Services Vendor to provide 0 $0.00 30 30
Training Services Vendor to provide 0 $0.00 30 $0
o 30.00 $0 &0
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1. Detailed Cost Schedule

A B C D E F G H
ttem #| Cost Category or ltem Specification Vendor Units | Unit Cost Total Yearly
Amount Maint Amt
0 s0.00 30 30
Precont gured Kiasks Piaz&md wsth custom cabinet, 20 in iouch screen, it $0 30
FPentium, 32.6 modem. Windows 98/87, Impact
nrinter,
Kiask Workstations Planned wilh Pentium workstation same specs 0 $0.00 30 $0
Installation Services Vendor to provide 0 $0.00 $0 50
Training Services vendor 1o provide 0 $0.00 $0 30
¢ .

tebo Cmm;}utess

Mhiz. 32MB 121

Active, 2.1GB, Windows 95/97, CD ROM,
Ethemnet Docking Station, 3 year warranty,
carrying case, surge protection
Notebook Soffware Flanned with 7 coples of NT Clieni and MS Office 0 30.00 $0 50
o7
Remote Access Software Planined with 7 copies of Reachout / Access 0 $0.00 50 $0
software
Instatiation Services Vendor to provide o $0.00 $0 30
Training Services Vendor ta proivde for ¥ persons 0 $C.00 30 $0

0 50 $0
Browser&oﬁware ‘ Planned with Netscape Navigator 80,00 $0 $0
Planned with 10 accounts 30 §0

ISP Accounts

T Mcbl!e LOD Pm;ecttan '

150w metal halide, 450 lumens

Mobile Bpeakers

Remute Confrol Unit

Planned with Logic Remote Mouse
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1, Detailed Cost Schedule

A B C b E F G M
itern #| Cost Category or ltem Specification Vendor Units | Unit Cost Total Yearly

Amount Maint Amt

AVR Selution Planned to support 3 line customer cali-in 0 £0.00 §0 30
Support Services Vendor {o provide 0 50,00 30 30
Installation Services Vendor 1o provide 0 $0.00 S0 50
Training Services Vendor to provide 0 $0.00 $0 B0

0 $0.00 $0 30

Seﬂware Pmduci Vanciorta provx 0 $0.00 0 30
Installation Services Vendor to provide 0 $0.00 $0 54
Training Services Vendor to provide 0 $0.00 $0 $0
o] $0.00 5C $0
) $0.00 $0 $0

intranet Server

mermory, 8-8GB Storage, PCI network card

Network QOperating System Planned with Window NT 4.0 0 $0.00 30 %0

UPS Planned with an HP PowerWise UPS 1000 VA 0 %0.00 $0 50
unit

Firewall and Software . D $0.00 RAE 30

Web Authoring Software

Planned with MS Frontpage 87

Support Services

vendor to provide

Ingtaliation Services

Vendor Lo provide

Training Services

Vendor to provide

Planned with FTE of 2 resources

Pro;ect Managet o

Vendor to provide

CQuality Management Vendor to provide 30.00 $0 $0
Project Administration Vendor to provide $0.00 50
50.00 $0 50
$0.00 $0 $0
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1. Detailed Cost Schedule

A B Cc D E F G H
Cost Category or Item Specification Vendor Units | Unit Cost Total Yearly
Amount | Maint Amt .

Vendor to provide

Bonding Vendor to provide
Primary Contractor Fee Vendar {0 provide

Date: 531767
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2. instaliation Cost By Vendor

Town of Addison, Technology Infrastructure Project -
This tabie is used to reflect the total installation costs by vendor
A Number uniquely identifying the major cost category
B Description of the major cost category
c Total installation costs summarized from Table 1
D-H Instaliation Costs by Vendor
The Vendor will segment cost itemns into major categories as identified in the table.

A B C D E F G H
ITEM # COST CATEGORY OR ITEM INSTALL | VENDORY (insert § VENDOR2 (insert [VENDORS3 (insart{ VENDOR4 | VENDORS {insert
COST name) name) name) {insert nams} name)
1 Wide Area Network $0
2 Infrastructure Suppor - §0
2 Disaster Recovery 0
4 Desktop / Notebooks &0
5 Office Suite 50
& Qffice E-Mail $0
7 Office Groupware ' $0
8 Vopier/Laser Printer 50
9 Laser Color Printer 30
10 CD-ROM : 50
11 Volume Storage $0
12 Communication Layer §0
13 Remote Computing $0
14 Fax Management $0
15 Public Kiosks 80
16 Council Elachonic Access 30
17 internet Access &0
18 rRemote Presentation 30
14 Automated Voice Respense $0
20 Customer Reguast/Complaint $0
21 intranet $D
22 First Year Support $0
23 Project Management 50
24 Reserves & Contingencies $0
28 Oth $0
Total | s - I [ ]
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3. Ongoing Costs for & Years
Town of Addison, Technology Infrastructure Project

This table is used to reflect the total annual costs for a 5 year timeframe.

A Number uniquely identifying the major cost category
B Description of the major cost category
c Total annual costs summarized from Table 1
D-H Ongeing annual operating costs.
The Vendor will segment cost items into major categories as identified in the tabie.

A B8 C D E F G H

ITEM # Sojution Component Annual Year 1 Year2 Year 3 Year 4 Year 5 Total Periad

Cost Cost

1 Wide Area Network $0 S0
e Infrastructure Support $0 $0
3 Disaster Recovery 30 $0
4 Desktop / Notebooks $0 30
5 Cffice Suite $0 S0
5] Office E-Mail $0 $0
7 Office Groupware $0 $0
8 Mopier/Laser Printer $0 $0
g Laser Coior Printer $0 $0
10 - ICD-ROM $0 $0
11 Volume Storage 30 $0
12 Communication Layer $0 30
13 Remote Computing $0 30
14 Fax Management $0 $0
15 Public Kiosks 30 $0
18 Council Electronic Access ' $0 30
17 Internet Access $0 . $0
18 Remota Prasentation ) $0 $0
19 Automated Voice Response $0 . 30
20 Customer Reguest/Complaint $0 30
21 Intranet $0 30
22 First Year Support $0 30
23 Project Management $0 $0
24 Reserves & Contingencies $0 $0
25 Qther 30 30

TR BT S B ST N LIRS LIS TR U BRSO L (TR D T e S e B R L g T
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4. Payment Schedule

‘Town of Addison, Technology Infrastructure Project
This table is used to reflect the expected payment schedule

A Line item number
B Vendor name and maior cost category.
c installation cost from tabie 1
D Total amount due upon award of the contract
E Total amount due as services are incumed of products provided
F Total amount due at specific project milestones {identify the milestone)
G Total amount due upon formal acceptance
Vendor will provide a breakdown of total cost into a payment schedule within the following table
A B C D E F G
ITEM # Solution Components Install Cost | Due At Contract | Due As incurred Due At Due At Formal
Execution Milestone Acceptance
1 Wide Area Network 30
2 Infrastructure Support $0
3 Disaster Recovery 30
4 Deskiop / Notebooks 20
5 Office Suite 30
[ Qffice E-Mail $0
7 Office Groupwareg %0
8 Mopier/Laser Printer $0
9 Laser Color Printer $0
10 CD-ROM 30
11 Volume Storage 30
12 Communication Layer $0
13 Remote Computing 30
14 Fax Management $0
15 Public Kiosks $0
16 Counci Elecironic Access $0
17 internel Access 30
18 Remote Preseniation 30
18 Automated Voice Response %0
20 Customer Reguest/Complaint $0
21 intranet 50
22 First Year Support 30
23 Project Management 3C
24 Reserves & Contingencies $0
25 Other &0
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ORDINANCE NO, 1375

AN ORDINANCE OF THE CITY OF CARROLLTON, TEXAS, PROVIDING FOR COMPREHENSIVE
DRATNAGE AND FLOOD PROTECTION IN THE CITY OF CARBOLLTON; PROVIDING A TITLE;
LISTING FINDINGS OF FACT; BECLARING PURPOBES; STATING SCOPE OF AUTHORITY;
DESCRIBING THE ORGANIZATION OF THIS ORDINANCE, DEFINING TERMS; DESCRIBING
GENERAL PROVISIONS; EXPLAINING RUNOFF CALCULATIONS; SETTING STANDARDS FGR THE

. DESIGN OF LOCAL DRAINAGE SYSTEMS; ESTABLISHING STANDARDS FOR SPECIALTY DRAIN-

AGE FACILITIES; FPROVIDING FLOODPLAIN GUIDELINES; REPEALING ORDINANCE %03 AND
1031 ; PROVIDING A PENALTY; AND PROVIDING AN EFFECTIVE DATE.

BE IT ORDAINED BY THE CITY GOUNCIL OF THE CITY OF CARROLLION, TEEAS:

ARTICLE 1
SECTION 1

TITLE, FINDINGS OF FACT, STATEMENT OF PURPOSE,
AND SCOPE OF AUTHORITY

ORGANIZATION OF THIS ORDINANCE

SECTION A. Title
This Ordinance shall be known as the "0fficial Stormwater and Flood Protection

Ordinance” of the City of Carrollton, and shall consist of a ninety-two (92)
page document attached heretc and made a part of this Ordinance,

SECTION B. Findings of Fact

1. The dralnage ways and flood hazard areas of the City of Carrollton,
Texas, are subject to periodic inundation which may result in loss of
life and property, health and safety hazards, disruption of commerce and
governmental services, and extraordinary public expenditures for flood
protection and relief, all of which adversely affect the public health,
safety, and general welfare.

2. These flood losses are created by the cumulatlve effect of obstructions
in floodplains that increase flood heights and velocities and by the
occupancy of flood hazard areas by uses wulnerable to floods and hazard-
ous to other lands because they are inadequately elevated, floodproofed,
or otherwlse protected from flood danmage.

SECTIOR €. Statement of Purpose

This ordinance sets forth the minimum requirements necessary to provide and
maintain a safe, efficlent, and effective drainage system within the Clty of
Carrollton and to establish the various public and private responsibilities
for the provision thereof, Further, 1t is the purpose of this ordinance to:



(1) Protect human life, health, and property;

(2} Minimize expenditure of public money for drainage related projects;

{3) Minimize damage due to drainage to public and private facilitles and
utilities such as water and gas mains, electric service, telephone and
sewer lines, streets and bridges;

(4) Help maintain a stable tax base and preserve land values;

{3} Insure that potential buyers are notified that property is in an area of
special flood hazard;

(6} Insure that those who cccupy the areas of special flocd hazard assunme
respongibility for thelr actions.

(N Preserve the natural beauty and aesthetics of the communicty,

{8) Control and manage all stormwater runoff and drainage from peoints and
surfaces within subdivisions.

{9y Establish a reasonable standard of design for development which prevents
potential flood and stormwater damage.

SECTION D. Scope of Authority

Except as exempted by Article 9, Section &, any person, firm, corporation, or
business proposing to develop land or improve property within the City of
Carrollton is subject to the provisions of this ordinance. This ordinance
also applies to individual building structures, subdivisions, excavations and
£i1l operations, and similar activities,

SECTION E. Organization of This Ordinance

This ordinance combines the provisions of the former "Official Drainage and
Stormwater Control Ordinance® {(Ordinance No. 1051) with the "Flood Hazard
Prevention Ordinance® {(Ordinance Wo. 905). Further, it expands and clarifies
various aspects of these ordinances. The following list 1s a synopsis of the
contents of each article.

Article 1 - discusses the purposes, scope, and authority of this crdinance,
and provides a penalty for noncompliance with this ordinance.

Article 2 - lists and defines various terms used in this ordinance.

Article 3 - states general provisions related to lmplementation and enforce-
ment of this ordinance.

Article 4 - overviews the administrative procedures to be followed for
cbtaining the necessary City dralinage approvals related to
building on or improving property.

article 5 - explains the methodologies teo calculate rumeff quantities.



Article 6 - gives the deslign standards for building local drainage systems
{i.e., enclosed storm sewers),

Article 7 - states additional design standards for specialty dralnmage system
items,

Article 8 - presents the floodplain regulations, including the requirements to
be met when reclaiming floodplain land.

SECTION F. Related Ordinances

In addition to this erdinance, the City of Carrcollton has other ordinances,
regulations, and specificatlons pertaining to drainage and storm sewer facili-
ties, These other documents include the zoning and subdivision ordinances,
the Standard Specifications for Public Works Constructiom by the North Central
Texas Council of Governments as amended by the City of Carrollton, and the
General Desipgn Standards for the City of Carrcllton, and shall remain in full
force and effect. If there is any conflict between such prior ordinance and
this ordinance, this ordinance shall prevail.

SECTION 2

That Ordinance 1051 and Ordinance 905 are hereby repealed.

SECTIOR 3

Penalty for Violation. That any person, firm, or corporation viclating zny of
the terms and provisions of this ordinance shall be deemed guilty of a misde-
meanor and, upon comviction thereof, shall be fined in the amount not teo
exceed $§1,000.00., Each such viclation shall be deemed a separate offense and
shall be punishable as such hereunder,
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SECTION 4
That this ordinance shall become effective from and after its passage,
PASSED AND APPROVED MY /X, , 1987.
City of Carrollton, Texas

il s &Ll

Milburn R. Gravley, Mayor ‘7'

ATTEST:

H - ¢ / i
?f L c@r %ﬁ 8l S Ve

dity Secretary

Approved as to form:

%@, 75ty

City Attormey vog




ARTICLE 2
DEFINITIONS
Unless specifically defined below, words or phrases used in
this ordinance shall be iInterpreted fo give them the meaning

they have in common usage and to give this ordinance its
most reasonable application:

Angle of Flare

Angle between diresction of a wingwall and centerline of culvert or storm
drainage outlet or inlet.

Appeal

A& request for review or interpretation of any provisioms of this
ordinance or a regquest for a variance.

Area of Shallow Fleooding

A designated AD or AH Zone on the Flood Insurance Rate Map (FIRM). The
base flood depths range from one to three feet; a clearly defined chamnel
doeg not exlist; and the path of fleooding 1s unpredictable and indeter-
minate.

Area of Special Flood Hazard

The land in the floodplain within a community subject to a one percent or
greatey chance of fleoding in any gilven year.

Base Flood

The flood having a one percent chance of being equalled or exceeded in

any given year, determined based upon FEMA guidelines and as shown in the
current effective Flood Insurance Study.

Base Flood Elevation

The water surface elevation resulting from the base flood.

Conduit

Any closed device for conveying flowing water,
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140,

11.

12.

13,

14,

13,

Critical Feature

An integral and readily identifiable part of a fleod protection systen,
without which the flood protection provided by the entire system would be
compromised,

Design Flood

The flood having a one percent chance of being equalled or exceeded in
any given year based upon fully developed watershed conditions.

Detention Basin

A dry basin or depression constructed for the purpose of temporarily
storing stormwater runoff and discharging all of that water over time at
a reduced rate than would have otherwise cccurred.

Developer/Builder

A person, partnership, or corporation engaged in the development of land
and/or building of structures and not excluded by exemption sections of
this ordinance.

Development

Any man-made change to improved or unimproved real estate, including but
not limited teo buildings or other structures, mining, dredging, filling,
grading, paving, excavation, drilling operations, grading, or cluezring.

Blevated Building

In the case of Zones AL-30, AE, A, A%9, AQ, AH, B, €, X, and D, an
Yelevated building” includes a bullding elevated by means of fill so that
the finished floor of the bullding 1s at least two feer above the water
surface elevation of the design flood.

Entrance Head

The head reqguired to cause flow into a condult or other structure; it
includes both entrance loss and velocity head.

Entrance Lozs

Head lost in eddies or friction at the inlet to a condult, headwall, or
structure.
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17.

18.

19,

20.

21,

22,

23.

Equal Convevance

Principle of reducing stream c¢onveyance for a propeosed alteration with a
corresponding reduction in conveyance to the opposite bank of the stream.
The right of equal conveyance applies to all owners and uses and may be
relinquished only by written agreements,

Existing Constructiem

For the purposes of determining rates, structures for which the ®start of
construction”® commenced before the effective date of Ordinance 3035,
"Existing construction" may alsoc be referred to as "existing structures.”

Federal Emergency Management Agency (FEMA}

Federal agency which administers Natienal Floed Insurance Program.

Flood or Flooding

A general and temporary condition of partial or complete inundation of
normally dry land areas frem:

{1} The overflow of inland waters and/or
(2) The unusual and rapid accumulation or runoff of surface waters

from any source.

Flood Insurance Rate Map (FIRM)

The official map on which the Federal Emergency Management Agency has
delineated both the areas of special flood hazards and the risk premium
zones applicable to the community,

Flood Imsurance Study

The official report in which the Federal Emergency Management Agency has
provided flood profiles, the water surface elevation of the base flood,
as well as the Flood Boundary-Floodway Map.

Floodplain or Flood-prone Area

Any land srea susceptible to being lnundsted by water £rom any scurcs
{see definition of floeding).

Flood Protection System

Those physical structural works for which funds have been authorized,
appropriated, and expended and which have been constructed specifically
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25,

26.

27.

28,

29,

30.

to modify flooding in order to reduce the extent of the areas within a
community subject to a "speclal flood hazard" and the extent of the
depths of associated fleoding. Such a system typically includes hurri-
cane tidal barriers, dams, reservoirs, levees or dikes. These special-
ized flood modifying works are those constructed in conformance with
sound engineering standards.

Flune

Any open conduit on a prepared grade, trestle, or bridge.

Freeboard

The distance between the design f£lood elevation and the top of an open
channel, dam, levee, or detention basin to allow for wave action,
floating debris, or any other condition or emergency without overflowing
the structure.

Funetionally Devendent Use

A use which cannot perform its intended purpose unless it is located or
carried out in close proximity to water, The term includes only docking
facilities.

Highest Adjacent Grade

The highest natural elevation of the ground surface prior to construction
next to the proposed walls of a structure.

Hydraulie Gradient

4 line representing the pressure head available at any given peint within
the drainage system.

Levee

A man-made structure, wusually an earthen embankment, designed and con-
structed In accordance with sound engineering practices to contain,
control, or divert the flow of water so as to provide protection from
temporary flooding,

Levee System

A flood protection system which consists of a levee, or levees, and
assoclated structures, such as closure and drainage devices, which are
constructed and operated in accordance with sound engineering practices.
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32.

33,

34,

35.

36.

37.

Lowest Floor

The lowest floor of rthe lowest enclosed area (including basement). 4an
unfinished or flood resistant enclosure, usable solely for parking of
vehlcles, building access, or storage in an area other than a basement
area iz not considered a building's lowest floor, provided that such
enclosure 1s not bullt 8o as to render the structure in violoation of the
applicable non-elevation design requirements of FEMA 60.3.

Manning Equation

The uniform flow equation used to relate veloclity, hydraulic radiusg, and
energy gradient slope.

Manufactured Home

A structure transportable In oune or more sections, which is built on a
permanent chassis and 1Is designed for use with or without a permanent
foundation when connected to the required utilities. For floodplain
management purposes, the term "mapufactured home" also includes park
trallers, travel trailers, and other similar vehicles placed on a site
for greater than 180 consecutive days, For insurance purposes, the term
"manufactured home® does not include park trailers, travel trailers, and
other similar vehicles.

Mean Ses lLevel

For purposes of the National Floed Insurance Program, the National Geode-
tic Vertical Datum (NGVD) of 1929 or other datum, to which base flood
elevations shown on a communlty’s Flood Insurance Rate Map are refe-
renced.

Manufactured Home Park or Subdivision

A parcel or contiguous parcels of land divided Into two or more manufac-
tured home lots for rent or sale.

Natural Drainage

The dispsrsal of surface waters through ground sbsorption and by drainage
channels formed by the existing surface topography which exists at the
time of adeption of this ordinance or formed by any man-made change in
the surface topography.

Natural Floodway

The effective area of a chamnnel of a river or other water course and the
adjacent land areas that must be reserved in order to discharge the
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40,

41.

42.

43.

44 .

45,

"design flood" without cumulatively Increasing the water surface eleva-
tion, This floodway differs from the FEMA “"regulatory floodway."

New Constructicon
Structures for which the "start of construction" commenced on or after

the effective date of Ordinance %03,

Open Channel

A channel in which water flows with a free surface.

Other Municipal Ordinances

Ordinances such as, but not limited to, zoning, subdivision, and erecsion.

Probable Maximum Flood

Upper limit of a flood likely to occur as determined by Corps of
Engineers’ criteria.

Rational Formula

The means of relating runcff with the area being drained and the inten-
sity of the storm rainfall.

Regulatory Floodway

The charmel of a river or other watercourse and the adjacent land areas
that must be reserved in order to discharge the "base flood,” as calcu-
lated by the Federal Emergency Management Agency, without cumulatively
increasing the water surface elevation more than a designated height.
This floodway 1s used by FEMA to determine compliance with its regula-
tions.

Retention Basins

A pond or other water body which has been designed to have both a conser-
vation pool for holding some water indefinitely and a floed storage pool
for storing stormwater runcff on a temporary basis for the purpuse of
reducing the peak discharge from the basin,

Standard Project Flood

Flood that has a magnitude of approximately one half of the probable
maximum fleood, as determined on a case-by-case basis using Corps of
Engineers’ current criteria,

10
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Start of Construction

For a structure, "start of construction" includes substantial improvement
and means the date the bullding perwit was issued, provided the actual
start of construction, repair, reconstruction, placement, or other
improvement was within 180 days of the permit date. The actual start
means either the first placement of permanent construction of a structure
on a site, such as the pouring of slab or footings, the installation of
piles, the construction ¢f columns, or any work beyond the stage of
excavation; or the placement of a manufactured home on a foundation.
Permanent construction of a structure does not include land preparation,
such as clearing, grading, and £illing, nor does it include the installa-
tion of streets and/or walkways; nor does 1t include gxcavation for
basement, footings, plers, or foundations or the ersction of temporary
forms; nor does it include the Installation on the property of accessory
buildings, such as garages or sheds not cccupied as dwelling units or not
part of the main structure,

Structure
4 walled and roofed building, a manufactured home, a gas or liquid

storage tank, or a substation that is primcipally above ground.

Substantial Improvement

Any combination of repairs, reconstructions, or improvements of a struc
ture, the cumulative cost of which equals or exceeds 30 percent of the
initial market value of the structure either:

{1} before the first improvement or repair is started, or

{2) 1if the structure has been damaged and is being restored, before the
damage occurred,

For the purpose of this definition, "substantlal improvement" is consi-
dered to occur when the first alteration of any wall, ceiling, floor, or
other structural part of the buillding commences, whether or not that
alteration affects the external dimensions of the structure. Incremental
improvements over a period of time, the cumularive cost of which equals
or exceeds 50 percent of the market value at the time of the first
improvement, shall be considered as a *"substantial improvement.”

The term does not, however, include either:
(1) any project for improvement of a structure to comply with existing
State or local health, sanitary, or safety code specifications which

are solely necessary to assure safe living conditions or,

{2) any alteration of a structure listed on the Natiocnal Register of
Historic Places or a State Inventory of Historic Places.

11
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51.

52.

3.

54.

55,

56,

Surety

A corporation surety bond, cash, certificate of deposit, or an irrevo-
cable letter of credir.

Time of Copcentration

The estimated time in minutes or hours required for a drop of water to
flow from the mest remote point in the dralnage area to the point at
which the flow is to be determined.

Use

Any purpose for which a building or other structure or a tract of land
may be designed, arranged, Intended, maintained, or occupied; or any
activity, occcupation, business, or operation carried on, or intended to
be carried on, in a bullding or other structure or on a tract of land.
Use Permit

The permit required before any use may be commenced.

Varlance

A grant of relisf to a person from the requirements of this ordinance
when specific enforcement would result in unnecessary hardship. A
variance, therefore, permits construction or development in a manner
otherwise prohibited by this ordimance.

Vielation

The fallure of a structure or other development to be fully compliant
with this ordinance. A structure or other development without the eleva-
tion cervificate, other certifications, or other evidence as reguired by
the City Manager, is presumed to be In violation until such time as that
documentation is provided.

Watershed

The area drained by a stream or drainage system,

Water Surface Elevation

The helght, in relation to the NGVD or 1929 (or other datum, where speci-
fied), of floods of various magnitudes and frequencies in the floodplains
of riverine areas.

12



ARTICLE 3

GENERAL PROVISIONS

SECTION A, lands to Whieh This Ordinance Applies

This ordinance shall apply te all areas of land within the jurisdiction of the
City of Carrcllton, Texas. Certain provisions of this ordinance apply only to
special flood hazard areas within the jurisdiction of the City of Carrollton,
while other provisions exempt certain other tracts. These limited areas of
application are explained in the applicable provisions (See Article 8, Section
A).

SECTION B. Basis for Establishing the Arcas of Special Flood Hazard

The areas of special flood hazard identified by the Federal Emergency Manape-
ment Agency in a scientifiec and engineering report entitled "The Flood Insu-
rance Study for the City of Carrollton," dated July 16, 1980, with accompa-
nying Flood Insurance Rate Maps and Flood Hazard Boundary-Floodway Maps and
any revision thereto are hereby adopted by reference and declaved to be a part
of this ordinance. The Flood Insurance Study is on file in the office of the
City Enginear.

SECTION C., Penalty Clause

Any person, firm or corporation violating any of the provisions of this
ordinance shall be deemed guilty of a misdemesnor and, upen conviction, shall
be punished by a penalty or fine not to excead the sum of One Thousand Dellars
{51,000.00) for each offense, and each and every day such offense is continued
shall constitute a new and separate offense. In addition, the violator shall
pay all costs and expenses involved In the case. Nothing herein contained
shall prevent the City of Carrollton from taking such other lawful action as
is necessary to prevent or remedy any violation. Article 4, Section C.3
states an additicnal penalty against persons proceeding with construction
without cbtaining the necessary permits from the City of Carrcllton.

SECTION D. Repealing Clause

The *0fficial Drainage and Stormwater Contrel Ordinance” (Ordinance No. 1051)
and the "Flood Hazard Prevention Ordinance® (Ordinance No. 205), heretofore
adopted by the City Council of Carrollton, Texas, shall be and the same are
hereby expressly repealed, All provisions of all ordinances conflicting with
the provisions hereof are hereby repealed, All other ordinances and provi-
sions of such ordinances not expressly in conflict with the provisions herecf
shall remain in full force and effect.

SECTION E. Abrogation and Sreater Restrictions

This ordinance is not intended to repeal, abrogate, or impair any existing
easements, covenants, or deed restrictions. However, where this ordinance and

13
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other ordinance, easement, covenant, or deed restrictlon conflict or overlap,
whichever imposes the more stringent restrietions shall prevail.

SECTION F. Interpretation

In the interpretation and applicaticn of this ordinance, zall provisions shall
be;

{1} Considered as minimum requirements;

{23 Liberally construed in favor of the governing body; and,

{3} Deemed neither to limlt nor repeal any other powers granted under S5tate
statutes.

SECTION €., Warning and Disclaimer of Liability

The degree of floed protection required by this eordinance iIs considered
reasonable for regulatory purposes and 1s based on sclentific and engineering
considerations. Larger floods can and will occur on rare occasions. Flood
heights may be increased by man-made or natural causes, This ordinance does
not 1lmply that land outside the area of speclal flood hazards eor uses
permitted within such areas will be free from flooding or flood damages. This
ordinance shall not create liability on the part of the City of Carrollcten,
any officer or employee thereof or the Federal Emergency Management Agency for
any flood damages that result from reliance cn thils ordinance or any adminis-
trative decision lawfully made thereundez.

SECTION H. Severabilicy

If any section, paragraph, clause, phrase, or provision of this ovdinance
shall be adjudged invallid or held unconstitutional, the same shall not affect
the validity of this ordinance as a whole or any part or provision thereof,
other than the part so declded to be invalid or unconstitutional; nor shall
such unconstitutionality or Invalidity have any effect on any other crdimances
or provisions of ordinances of the City of Carrcllton.

L4



ARTICLE 4

ADMINISTRATION

SECTION A. Duties of City Officials

1.

Duties of the City Manager

The City Manager is hereby appointed to admiunister and implement the
floodplain management portions of this ordinance, including Article 8 and
other appropriate sections of 44 CFR (Fatlonal Fleod Insurance Progranm
Regulations) pertaining to floodplaln management. The duties of the City
Manager or his designee shall Include but not be limited to:

Review and approval of all Development Permits to determine that the
permit requlirements of this ordinance have been met and that all
necessary State and Federal permits have been obtained;

CObtain and record the actual elevation in relation to mean sea level
of the lowest habitable floor, including basement of all new or
substantially improved structures, and whether or not the structure
containg a2 basement;

Kaintain for publlc inspection all records pertaining to the
provisions of this ordinance, including floodproofing certificarions;

Notify adjacent communities and the Texas Water Commission prior to
any alteration or relocation of a watercourse, and submit evidence of
such notification to the Federal Emergency Management Agency;

Require that maintenance iz provided within the altered or relocated
portion of said watercourse so that the flood-carrying capacity is not
diminished;

Hake interpretations, where needed, as to the exact location of the
boundaries of the areas of speclal flood hazards {(for example, where
there appears to be a conflict between a mapped boundary and actual
field conditions); and

Obtain, review, and reasonably utilize any base flood elevation data
available from a Federal, State or other source, in order to
administer this ordlnance when base Fflood elevation data has not been
provided.

Duties of the City Engineer

The €ity Engineer is hereby appointed to administer and implement the
storm drainage system portion of this ordinance, and to assist the City
Manager with the technical aspects of the floodplain management portions
of this ordinance.

15



SECTION B. Responsibilities of Owners

The owner or developer of property to be developed shall be responsible for
all storm drainage flowing through or abutting such property., This responsi-
hility also includes drainsge directed to that property by ultimate develop-
ment as well as the drainage naturally flowing through the property by reason
of topography. It is the intent of this ordinance that provision be made for
storm drainage at such time as any property affected is proposed for develop-
ment, use, or modification,

Where the improvement or construction of a storm drainage facility is required
along a property line commen to two or more owners, the ownar hereafter
proposing development of the property shall be responsikle for the required
improvements at the time of development, including the dedication of all
necessary rights-of-way or easements, to accommodate the improvements,

Where a proparty owner proposes development or use of only a portion of the
property, provision for sterm drainage shall only be required in that portion
of the property preoposed for immediate development, except as construction or
improvements of a drainage facility outside that designated portion of the
property is deemed essential to the development of that designated portion.

Owners shall provide for stormwater runoff and deslgn drainage related fael-
lities in accordance with and/or in a compatible manner with any City of
Carrollton master drainage plan in effect at the time when plans for drainage
facilities are submitted te the City for approval.

In addition, owners may be required to provide at thelr expense s preliminary
drainage study for the total area to be ultimately developed. This study
shall be submitted to the City Engineer as a part ¢f the submitted data for
consideration of preliminary plat or site plan approval for the portion of the
property proposed for immediate development.

SECTION €. Permits
The City of Carrollton has several permits related to storm drainage. Some of
these permits are listed below and explained in detail in the following para-
graphs. Permits required by other ordinances may also be needed.

- Development Permit

- Floodplain Alteration Permit, formerly called the Fill Permit

1. Development Permit

411 developers, owners, or bullders shall obtain and submit for approval
a Development Permit application for new construction, placement of fill,
pnew manufactured home sites, alteratlon of a waterway, substantial
improvements to existing structures or manufactured homes, or improve-
ments to exlsting structures, or manufactured homes In the floodplain of
the design flood that will result in increasing the overall outside
dimenslons of the structure or manufactured home. The application form
can be obtained from the City Englneer’s office. The City Engineer uses
this form, along with duplicate coples of the accompanying engineering or

16



architectural plans, to identify those construction or renovation pro-
jects that would occur in a fleod hazard area, As a minimum, the engi-
neering or architectural plans shall show, te scale:

a, The nature, location, dimensions, and elevations in relation to mean
sea level of the area in question,

b. The elevation in relation to mean sea level and the location of
existing or proposed structures, fill, storage of materials, and/or
drainage facilities,

¢, The elevation in relation to mean sea level to which an existing
non-residential structure shall be floodproofed, the location of the
foregoing.

d. Any off-site facilities or conditions that may either affect on-site
conditions or be affected by on-site conditions,

If an existing non-residential structure is proposed for floodproofing,
then a cercificate sealed by a registered professional engineer in the
State of Texas shall be submitted stating that all of the floodproofing
eriteria listed in Article 8, Section B will be met. Construction or
renovation projects cannot begin untll the City issues the Development
Permit.

Floodplain Alteration Permit

Developers, owners, or builders shall obtain a Floodplain Alteration
Permit prior to filling in a floodplaln; channelizing, impounding,
realigning, deepening, or otherwise modifying a natural drainage way;
making lmprovements, substantlal or otherwlse, to existing structures or
manufactured homes in a floodplain if the improvements result in the
increase of the overall outside dimensions of the structures or manufac-
tured homes; or otherwise reclaiming floodplain land. A Floodplain
Alteration Permit application form can be obtained from the City Engi-
neer’s office. This form along with duplicate copies of the engineering
plans, reports, etc., shall be used by the City Engineer in reviewing the
permit applicacion. Article 4, Section D.2 identifies the information
that must be submirred ro the City Engineer. No floodplain alterations
shall begin until a permit 1s issued by the Clty Engineet.

Proceeding Without the Applicable Permits

Any developer, owner, or builder who fails te obtain the applicable
Development, and/or Floodplain Alteration permit before beginning the
subject project Lls in vielation of this ordinance., In addiction to the
penalties outlined in Article 3, Section G, no Bullding Permlit, plat,
site plan, or Certificate of Occupancy shall be issued for any construc-
tion, reconstruction, or development upon any land wvhere such construc-
tion, reconstruction, eor develepment is not in conformity with the
requirements and intent of this ordinance. Any one who violates any of
the terms and provislons of this ordinance shall be denied a Bullding
Permit, etc., until the violation is corrected.

7



R—

4. Deviations from Permit Terms

Permits may be revoked by the City Engineer if, upon periodic Inspection,
he determines that the work is not progressing in accordance with
specifications of the approved plan and permit.

Field changes to storm sewer plans can be made only upon approval by the

City Engineer. Record drawings shall be submitted to the City Engineer
at the completion of the project.

SECTION D. Plan Requirements

Plan requirements for stormwater dralmage systems and floodplain alterations
are listed below. All engineering plans shall be sealed by a professional
enginesr who 1is registered In the State of Texas and experienced in civil
engineering work. The total cost for such enginsering plans and specifica-
tions shall be horne by the cwner or the developer and shall be furnished to
the City Engineer for review and approval.

1. Drainage Plans

As part of the platting process, drainage plans shall be prepared. These
plans shall include drainage facllitles for both off-site and on-site
drainage so that the proper transition betwesen the two can be maintained.
Criteria for on-site development shall alsoc apply to off-site improve-
ments.

The construction of all improvements shall be in accordance with the
current Standard Specifications for Publie Works Construction by the
North Central Texas Council of Governments as amended by the Clty of
Carrcllton, and Design Standards of the City of Carrolltoen.

The drainage plans shall include:
a. Drainage Area Map

1. Use 1"=200' scale for the development and up to 1"=2000° for
ereeks and off-site areas, provided that the scale 1s adequate
for review, and show match llnes between any two or more maps.

2, Show existing and proposed storm sewers and inlets,

3. Indicate sub-areas for each alley, street, off-site, etec.

4. Indicate centeours on map for on- and off-gite,

5 Indicate zoning on drainage area.

6 Show peints of concentration,

7 Indicate runoff at all inlets, dead-end streets and alleys, or
to adjacent additions or acreage.

8. Provide runoff calculations for all areas showlng acreage,
runoff coefflclent, Inlet time, and storm frequenecy.

3. Indicate all crests, sapgs, and street and alley interssctlons
with flow arrows.

10. Show limits of each plan profile sheet,
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Plan Profile Sheets

L0

W0~

10.
11.

12,
13.

14,
15,
18,
17.
18.

19.
20,

21.
22,
23,

24,
23.

26.

27.
28.

29,

Show plan and profile of all storm sewers on separate sheets
from paving plans.

Indicate concrete cushlons where applicable.

Specify reinforced concrete $lass III pipe unless otherwise
noted. Use heavier pipe where crossing rallroads, deep £111 or
heavy loads.

Indicate property lines along storm sewer and show easements
with dimensions.

Show all exlisting utilitles in plan and profile of storm
sewers.

Indicate existing and proposed ground line and improvements on
all street, alley, and storm sewvwer profiles.

Show hydraulic gradient with computations.

Show laterals on trunk profile with stations.

Mumber inlets according te the number designation given for the
area or sub-area contributing runoff te the inlet,

Indicate size and type of inlet on plan view, lateral size and
flow line, paving station and top of curb elevation.

Indicate quantity and direction of flows at all inlets,
stubouts, pipes and intakes.

Show future streets and grades vwhere applicable.

Show water surface at outfall of storm sewer, veloclty, and
typlecal sectlion of recelving water bedy.

Where fill is proposed er trench cut in creeks or outfall
ditches, specify compacted fill and compaction criteria.

Show slze of pipe, length of each plpe size, stationing at one
hundred foot Intervals in the plan view.

Begin and end each sheet with even or fifty foot stationing.
Show diameter of pipes, physical grade, discharge, capacity of
pipe, slope of hydrauliec gradient, and velocity in the pipe in
the profile view.

Show elevations of flow lines at 100-foot Intervals on the
profile.

Give bench mark information,

Show capacities, flows, velocities, etc., of the existing
system Into which the proposed system is being comnected.

Show details of all connection boxes, headwalls on storm sever,
flumes or any other item not a standard detall.

Provide lateral profiles where utilities are crossed and show
all utilities in profile,

Show headwalls and specify type for all storm sewers at
outfall.

Show 1f curbing in alleys 1s needed to add extra capacity.
Provide flat grade alleys and streets to discharge inte
streets,

S$how curve data for all storm sewers.

Tie storm sewer statloning with paving stations.

On &ll dead-end streets and alleys, show grades for drainage
overflow path on the plan and profile sheets, and show erosion
controls.

Specify concrete strength for all structures.
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30.

Provide sections for read, railroad and cother ditches with
profiles and hydraulie computations, Show design water surface
on profile,

Bridge Plans

1.

“

»

(= WS I S R ]

Show the elevation of the lowest member of the bridge and 100-
year water surface elevatiom.

Indicate borings on plans,

Provide solls report.

Show bridge sections upstream and downstream.

Provide hydraulic calcularions on all sections.

Provide structural detalls and calculations with dead load
deflection diagram,

Provide vertical and hotizontal alignment.

Creek Alteration and Chamnmel Plans

Show stationing in plan and profile.

Indicate flow line, banks, design water surface, and freeboard.
Show hydraulic computations.

Indicate nature of banks such as rock, earth, etc.

Provide cross~sections with ties to property lines and ease-
ments.

Show side slopes of creek, channals, ete.

Specify compacted fill where fill is proposed.

Indlcate any adjacent alley or street elevatiomns on creszk
profile.

Show any temporary or permanent srosion controls.

Indicate existing and proposed velocities.

Show access and/or maintenance easements.

As necessary, show ground elevatlons parallel to the top of
bank to show how runoff is prevented from overland flow into
the creek or chamnel.

Detention and Retentlon Facilitles

1.

£y

Show plan view of detentlien/retention area and outlet struc-
ture.

Delineate limits of conservation pool, sediment storage area,
flood storage pool, and/or freeboard,

Indicate size, dimension, total capacity, deslgn discharge and
velocity of the outlet structure.

Show any eroslion control features at the discharge point of the
outlet structure.

Specify side slopes of basin and outlet structure,

Show existing or proposed structures or other facilitles down-
stream of the outlet structure and emergency spillway, and
provide information sufficient te show that the downstream
facilities will not be inundated or otherwise affected by the
discharge from the basin,

Indicate locations and quantities of all inflows to the basin.
State the design time to empty the basin.
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f. Levees

1.

Show location, extent, nature, dimensions, etec., of levee
embankments and assoclated interior and exterior drainage faci-
lities.

Provide engineering analysis addressing potential erosion of
the levee embankments during flood events.

Provide engineering analysis of levee embankment stability and
seepage through the levee during flood events.

Demonstrate that future settlement of the levee embankments
will not result in freeboard dropping below the minimum
requirements.

Analyze interior drainage concerns. Identify sources of inte-
rior flooding, and extent and depth of such flecoding, assuming
a joint probability of interior and exterior flooding. Consi-
der capacity of pumps and other drainage devices for evacuating
interior waters.

Write an operations manual which discusses the flood warning
system to trigger closures; closure operations, procedures, and
personnel; operation plans for interior drainage facilities; at
least an annual inspection program; and maintenance plans,
procedures, and frequency.

Provide all other Information required in Article 7, Section C,
and any other information requested or required by the City
Engineer and/or the Federal Emergency Management Agency.

Floodplain Alteration Plans

The materials listed below shall be submitted as part of the application
for a Floodplain Alteration Permit. It is recommended that applicants
coordinate the application materials listed below with those needed for
other City of Carrollton permits and with the data requirements of the
Federal Emergency Management Agency. Such coordination will facilitate
staff review and drawings could be combined so as to save the applicant
from multiple drawings.

a. An engineering report consisting of at least:

1. Project description,

2. Description of the hydrologic and/or hydraulic analyses used,
including method used to determine historic rainfall and stream
data, soils reports used to determine erosive velocity values,
and discharges and water surface elevations for both the design
and base floods.

3. Vicinity map.

4, Evaluation of the ™natural floodway" and floodplain limits for

the design flood. The "natural floodway" differs from the FEMA
"regulatory floodway.” The "natural floodway" is established
to allow the City of Carrollton to effectively manage flood-
plain areas. FEMA requirements for the "regulatory floodway"
must also be met by applicants.
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SECTION E.

If hydraulic analyses are being submitted, then a table of
values for existing and proposed water surface elevations and
velocities must be included.

Documentation that the principle of equal conveyance has been
achieved.

Copies of computer input and cutput data for existing and
propesed conditlons for both the base flood and design flood

discharges.

Engineering drawings consisting of at least:

1.

Water surface profile, including channel flow line, existing
and proposed water surface elevations, recorded high water
marks, and location and number designation of cross-sections,

Plan view on 24" x 386" paper, Including

a. Scale and north arrow.

b. Title block,

c. Boundary lines and nearest street intersections.

d. Existing and propesed contours.

e, Existing and proposed floodplain limits, and limits of the
"natural floodway" and the "regulatory floodway.”

f, Area to be remeved from the floodplain or area to be
altered.

g- Top and toe of £ill and/or side slopes and the numerical

slope of the fill and/or side slopes labeled,

h. Location of all other associated improvements or altera-
tiong to the creek and/or floodplain, such as cheek dams,
swales, channel modifications, etc.

i. Loeation of cross-sections.
]. Location of all existing and proposed easements and dedi-
cations,

k. Site vieinity map.

Plots of cross-sections, Including:

a. Scale,

b, Title block,

¢. Existing and proposed ground elevations.

d. Cut and/or f1ll areas labeled.

e. Limits of and numerlcal values for exlsting and proposed
"n" values,

f. Equal conveyance removed from both sides.

Maintenance Bonds

The Contractor shall guarantee the work which he does against defective work-
manship and materials for a period of two (2) calendar years from the date of
final acceptance by the City.

Where defective workmanship and/or materials are discovered requiring repairs
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to be made under thils guarantee, all such repalr work shall be done by the
Contractor at his own expense within ten (l0) calendar days after written
notice of such defect has been given te him by the City. Should the Contrac-
tor fail to make repair or correct such defective workmanship and/or materials
within ten (10) calendar days after belng notifled, the City may make the
necessary repairs and charge the Conctractor with the actual cest of all labor
and materials required.

The Contractor shall provide a maintenance bond in the amount of 10% of the

contract price, for a period of twe (2) years after the date of acceprance of
the work to cover his guarantee as set forth above.

SECTION F. Appeals and Varilance Procedure

1. Appeal

Any person aggrieved by a decision of the City Engineer or City Manager
may appeal from any order, requirement, decision or determinaction of the
City Engineer to the Planning and Zoning Commisslon., An appeal from a
determination of the Planning and Zoning Commission may be made directly
to the Court of Appeal.

2. Variances

The Flanning and Zonlng Commission as sstablished by the City of
Carrolleon shall hear and deecide requests for variances from the require-
wents of this ordinance,

Variances concerning Development Permits may be issued for the recon-
struction, rehabilicacion or restoration of struetures llsted on the
National Register of Historie Places or the State Inventory of Historic
Places, without regard to the procedures set forth in the remainder of
this section.

Variances shall not be issued within any designated natural or regulatory
floodway if any increase in flood elevations during the design flood
digcharge would resuls,

Variances shall be lssued only upon a determination that the variance is
the minimum necessary to afford relief considering the flood hazard,
drainage problems, and soil loss.

Variance shall be lssued only upon meeting all three of the following
criteria:

1. A showing of good and sufficient cause.

2. A determination that failure to grant the variance would result in
exceptional hardship to the applicant; and,

3. A determination that the granting of a variznce will not result in
increased flood helghts, additional threats to public safetry, extra-
ordinary publlic expense, create nulsances, cause fraud on or victiml.
zatlon of the publie, or conflict with existing local laws or ordi-
Onances ,
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Any applicant to whom a variance for bullding or renovating in a
floodplain is granted shall be given written notice that the structure
will be permitted to be builr with a lowest floor elevation below the
design flood elevation and that the cost of flood insurance will be
commensurate with the increased risk resulting from the reduced lowest
floor elevation. :

In considering variance requests, the Planning and Zonlug Commission
shall consider all technical evaluations, all relevant factors, standards
specified in other sections of this ordinance, and the:

« Danger that materials may be swept onte other lands to the injury of
others;

~ Danger to life and property due to drainage, flooding, or erosion
damage;

- Susceptibility of the proposed facility and its contents to flood
damage and the effect of such damage on the individual owner;

- Importance of the services provided by the proposed facility teo the
community;

- Hecessity to the facility of a waterfront location, where applicable;

- Avallability of alternative locations for the proposed use which are
not subject to flooding damage.

- Compatibility of the proposed use with existing and antlecipated
developmeqnt.

- Relationship of the proposed use to the comprehensive plan and flood-
plain management program of that area.

- Bafety of access to the property in times of flood for ordinary and
emergency vehicles;

- Expected heights, veloclity, duration, rate of rise, and the effects of
wave action, if applicable, expected at the site; and,

- Costs of providing governmental services during and after storm
events, including maintenance and repair of public utilities and faci-
lities such as sewer, gas, electricsl, and water systems, and streets
and bridges,

Upon conslideration of the factors listed sbove and the purposes of this
ordinance, the Planning and Zoning Commission may attach such conditions
to the granting of variances as it deems necessary to further the
purposes of this ordinance.

The City Manager shall maintain the records of all appeal azctions,
including technical information, and report any variances of the
floodplain management portions of this ordinance to the Federal Emergency
Management Agency upon request.
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ARTICLE 5

RUNOFF CALCULATIONS

The selectlon of which method to use for calculating runoff depends upon the
slze of drainage area contributing runoff at a most downstream point of a
project. The "Rational Method” is acceptable for situations in which the
drainage area is less than 160 acres, 4 unlt hydrograph methoed Is required
for situwations with larger dralnage areas.

¥o matter which method is used to calculate runoff, a developer or builder of
property greater than one acre in slze shall develop the property so that the
rate of runoff created by the development as it leaves the property does not
exceed the rate of runoff that would have been created if the property had
developed as single-family residential property. Article 7, Section D
discusses design criteria for detention facilities,

Runoff computations shall be based upon fully developed watershed conditions
in accordance .with the land use projections in the latest comprehensive land
use plan for the City of Carrollton. The design engineer shall size dralnage
facilities by disregarding the detention effects of upstream property and
caleulating the runcff as If the off-site property was developed without any
detention. If an approved regional detention/retention facility is in opera-
tion, the deslgn engineer may size downstream drainage facilities based on
consideration of the detention effects of the regional facility.

SECTION A. Procedure for Drainage Avreas Legs Than 160 Acres.

1. Rarional Method

Computation of Storm Water Runoff for drainage areas less than 1860 acres
shall be by the "Rational Method," which is based on the principle that
rhe maximum rate of runoff from a given drainage area for an assumed
rainfall intensity occurs when all parts of the area are contributing to
the flow at the point of discharge. The formula for calculation of
runoff by the "Rational Method" is:

{Equation 1)}
g - CIA

Where: Q = the maximum rate of discharge, sxpressed in cubic feet per
second.

C = a runoff coefficient which varies with the topography, soil,
land use and moilsture content of the soil at the time the runoff
producing rainfall occurs, This runcff coefficient shall be
based on the ultimate use of the land as recommended by the
Master Plan for the City of Carrollton and shall be selected
from Table 1 herein on the basis of the use shown on land use
and zoning map of the Comprehensive Zoning Ordinance for the
City of Carrollton. If an area has had a change of Zoning to
give the area land use for which the "C" in Table 1 is higher
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Where: T

than use shown on land use and zoning maps, the higher "¢
factor shall be used.

A = The dralnage arsa, expressed in acres, contributing to the
runcff at the peint In gquestion. Calgulation of the drainage
area shall be made from an accurate topographic map, a copy of
which shall be submitted with the englneering plans for
approval.

I = Rainfall intensity in inches psr hour for the time period that
it takes for flow from the farthest point of the drainage area
to reach the point of design, The rainfall intensity {is found
by referring to the applicable curves of Figure 1. Time of
Concentratlon or Duratlon of Ralnfall for use In Figure 1 shall
be caleculated by veloclty data shown in Table 2.

Time of concentration is the longest tlme, wilithout interruption of flow
by detentlon devices, that a drop of water takes te flow from the
farthest point of the drajnage area to the polnt of concentration {i.e.,
the polnt of deslgn). The time of concentration is composed of the
"inlet time" and the flow time in a conduit or channel to the point of
design, Equation 2 shows how to calculate the time of concentration,

{Equation 2}

L
¥ x 60 sec/min

T, = Inlet Time +

e ™ Time of concentration In minutes.
Inlet time = 10 minutes for property zoned multiple family, loca.
business, central business, commercial, or Industrial

or

15 minutes for property zZoned for parks, cemeteries,
agricultural, schools, and single family residential,

L = Length of condult or channel In feet.
V = Velocity of flow in conduit or channel in feet per sscond.

When designing inlets and laterals, the time of concentratlon is simply
equal to the inlet time. In certain circumstances, the design enginser
may choose not to use the above specified Inlet times and to actually
calculate the inlet time by computing the flow time overland and along
the gutter to the first inlet. The Manning equation, aleng with the
veloclity information in Table 2 {or other acceptable procedures such as
the 5C8 method), shall be used to deternine flow time to the inlex. If
caleulating Inlet time, in no case shall a longer inlet time be used than
10 minutes for multiple famlly, commercial, Industrial and business areas
and 15 minutes for parks, cemeteries, agricultural, schools, and single-
family areas.
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When sizing storm sewers and channels, the time of concentration shall be
calculated by adding inlet time to flow time in the conduit and/ox
channel.

SECTION B. Procedure for Drainage Areas Greater than 160 Acres,

For drainage areas In excess of 160 acres where the use of the "Rational
Method" does not provide reliable results, the use of a unit hydrograph method
shall be made. The use of a unit hydrograph calculation will be based upon
standard and accepted Engineering Principles normally used in the Profession
subject to the approval of the City Engineer. Acceptable methods include the
Soil Conservation Service (SCS) Technical Release Number 55 for dralnage areas
from 160 acres te 2,000 acres, and S5CS's TR20 or the Corps of Engimesrs HEC-1
models for drainage areas 160 acres or more,

The unit hydrograph method shall be basad upon fully developed watershed
conditions assuming no effects from the small on-site detention facilities for
maintaining the rate of runoff as if the property was developed as single
family residential uses. The detention effects of large reglonal detention
facilities can be taken into account in unit hydrograph methods,

Circumstances that may requlire the use of a unit hydrograph method include
sizing open channels, reclaiming floodplalns, creating lakes, or bulldling
other types of drainage-related facilities on major drainage courses. Design
engineers of these types of facilities should be aware that the requirement of
designing for fully developed watershed conditions will mean that they will
have to calculate these fully developed flovws instead of using the flows
caleulated in the Federal Emergency Management Agency's (FEMA) flood insurance
studies for Carrollton. FEMA's flows cannot be used hecause the flows are
based upon existing watershed conditions (For more information, see Article 7
on the sizing of channels and other major drainage facilities and Article 8
for floodplain alteration procedures). Use of the rational method is allowed
for design of storm sewaers within the project area.
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ARTICLE &

DESIGN OF LOCAL DRAINAGE SYSTEMS

SECTION A, Design Storm Fregquencies

The caleculations of runoff quantitles that must be accommodated in drainage
facilities require the selectlon of the design storm frequency. The design
storm frequencles for varilous drainage structures are given below.

DRAINAGE FAGILITY DESICN RECGURRENCE INTERVAL

Cloged Storm Sewer Systems 10-year with 100-year positive
overflow for Inlets on Grade in
styeets such that the depth of
flow in the street does not
exceed one inch sbove the top

of curb,
Closed Storm Sewer Systems 100-vear
and Inlets at Street low
Point or Sag
Culverts and Bridges 100-year
Concrete-lined Channels 100-year
Earthen Channels 100-year
Levees Standard Project Flocd
Dams Above Hatural Ground/ Spillway design floed varies
Spillways with the class of structure

(see Article 7, Section B),

The approved drainage system shall provide for positive overflow at all low
peints. The term "positive overflow®” means that when the inlets do not
function properly or when the design capaclty of the conduit 1s exceeded, the
excess flow can be conveyed overland along a paved course. Normally, this
would mean along a street or alley, but 1t can require the dedications of
special drainage easements on private property.

SECTION B, Street and Alley Capacities

1.  Streets

Assuming parkway slopes to be 1/4 inch per footr behind the curbs, the
depth of flow in the streets shall not exceed one inch above the top of
curb. Figure 2 shows the capacity of strests with a straight cross slope
that varles from 1/8 inch pexr foot to 1/2 inch per foot, which are the
minimum and maximum allowable street cross slopes. Filgures 3 and & show
the capacity of streets with parabolic crowns. These curves do not
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include the additional street or parkway capaclty in the area one inch
above the top of curhb.

2. Alleys

The flows created by the 100-vear storm shall be contained within the
capacity of all paved alleys. Figure 5 shows the capacity of various
alley sections.

Alley capacities shall be checked at all alley turns and "T" intersec-
tions to determine if curbing is needed or grades should be flatrened.

Curbing shall be required for at least 10 feet on either side of an inlet
in an alley and on the other side of the alley so that the teop of the
inlet 1s even with the high edge of the alley pavement.

3. Finished Floor Elevations In Relation te Alleys and Streets

The first floor elevations of all residential and other structures shall
be set at a winimum elevation of the lower of efither 1.5 feet above the
alley Invert or one foot above the top of the street curb elevation, and
with pesitive drainage provided away froam the structure,

SECTION €. Flacement of Inlets

Storm sewer inlets shall be built along paved streets at such intervals that
the depth of flow, based upoen the 100-year storm, does not exceed one Lnech
above the top of curb. Inlets shall be located as necessary to remove the
flow based on a2 10-year sterm. If in the opinion of the design engineer the
flow in the gutters would be excessive using the above design criterla, the
storm sewers or inlet locatlons could be altered to relieve adverss condi-
tions,

Inlets shall be placed upstream from an Intersection whenever possible, At
any intersection, only one street shall be crossed with surface drainage and
this street shall be the lower classified street. When an alley intersects a
street, inlets shall be placed in the alley whenever flow down that alley
would cause the capacity of the intersecting street to be exceeded.

SECTIOR D, 1Inlet Capacities and Sizes

Flgure 6 shows the varlous types of inlets allowed for use along various kinds
of streets. Other types of Inlets may be used upon the approval of those
inlets by the City Engineer, The minimum inlet size shall be eight feert,
Figures 7 through 21 show how to determine the capacity of lnlets. Ho more
than 20 feet of inlets shall be placed along one gutter,

Minimum slzes of laterals shall be l18-inches for use with 8-foot inlets, and
21-inch laterals with 10-foot, l4-foot, and drop inlets., Where laterals tie
into trunk lines, place the laterals on a 60° angle with the trunk line and
connect them so that the longitudinal centers imtersect.
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SECTION E. Pipe Desien Standards

1.

The Manning Bguation

Storm sewer conduit shall be sized to flow full, Hanning’s Equation
shall be used to determine the conduic size. Manning's equation is
expressed as:

{Equation 3)

0= 2y @3 ®V2 or v LEE @23 (512

n
Where: Q = Flow in cubic feet per second.
V = Veloclty of flow in condult In feet per second.
A = Gross-sectional area of the condult in square feet.
R = Hydraulie radius of the conduit, which is the area of flow
divided by the wetted perimeter (R = A/F).
§ = Slope of the hydraulic gradient.
n = Roughness cosfficient of the conduit.

P = Yetted perimeter.

Figure 22 is a graphical solution of Hanning’'s Equation, which allows
sizing of concrete pipe, assuming an "n" value of 0,013,

Minimum and Maximum Velocitles in Flpes

The minimum velocities Iin condult shall be 2.5 feat per second. The
minimum slopes for various pipe sizes that will maintain this minimum
velocity ate given In Table 3. The recommended maximum velocities of
flow in the condult and channels are given In Table 4.

The maximum discharge velocities in the pipe shall also not exceed the
permitted velocity of the receiving channel or conduit at the outfall to
prevent erosive conditions, as shown in Table 4. The maximum outfall
velocity of a conduit iIn partiszl flow shall be computed for partial depth
and shall net exceed the maximum permissible velocity of the receiving
channel unless contrelled by sn appropriate energy dissipator,

Roughness Coefficients for Conduits

In general, storm water shall be carried in concrete pipe conduit, but
other types of conduit can be used to carry storm water. However, prior
permission to use metal conduit must be obtained from the City Engineer.
Table 5 shows recommended roughness coefficients for various types of
conduits. If, in the opinion of the design enginesr, other values for

30



the roughness coefficient should be used, the different walue can be used
with the permission of the City Englneer. Appreprlate notes of the
approved roughness coefficient shall then be shown on the engineering
plans,

Hydraulic Gradient of Conduits

Conduits must be sized and slopes must be set such that runoff flows
smoothly down the drainage system., To Insure this smooth passage, the
hydraulle gradient must be at the proper elevations.

The proper starting elevation of the hydraulic gradient shall be set
according to the applicable criteria listed below:

1. When a proposed condult Is to comnect to an existing stornm sewer,
the hydraulic gradient of the proposed storm sewer should start at
the elevation of the hydraulie gradient of the existing storm sewer.
This eriterion will be used for existing systems whethar or not they
are adequately designed,

2. When a proposed condult enters an open channel, ereek, or flood
control sumps, the hydraulic gradient of the proposed conduit should
start at the 1l0-year water surface elevation of the chamnel or creek
when the ratioc of the drainage area of the receiving creek (at the
development) Lo the development area is 13 or greater. For ratloes
of less than 13, the 100-year water surface will be used on the
receiving creek.

Hot only is It important to use the proper starting elevation for the
hydraulic gradient, but proper hydraulic gradient slevations must be
malntained for the length of the conduit. The Inside top of the conduit
should be at or below the hydraulic gradiemt. However, effort should be
made to keep the top of the pipe as clese to the hydraulic gradient as
possible o that deep excavations to lay pipe are not required.

When the conduit is flowing partially £full, the hydraulic gradient shall
be shown at the inside crown of the conduit.

The hydraulic gradient shall be kept two feet below the top of curb, If
this cannot be obtained, the hydraullic gradient shall be at least 1.3
V;%/2g feet below the gutter line, where V; is the velocity in the
lateral,

Minor Head Losses

When establishing the hydraulic gradient of a storm sewer, minor head
losses at points of turbulence shall be calculated and included in the
computation of the hydraulic gradient,

Entrance lLosses

Entrance losses to a closed storm sewer system from an open channel or
lake shall be calculated using Equation 4.
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{Equatlon 4}

Where: H; = Head loss in feet.
Vi = Veloelty in the downstream pipe in feet per second.

Ke w Head loss coefficlent {see Table 6).
The resulting hydraulic gradeline shall be compared to inlet control
conditions for the storm sewer as described in Section F. The higher of
the two values will be used as the controlling upstream hydraulic grade
line.

Expansion Losses

For pipe size expansions, head loss shall be calculated using the
followlng equatlions:

{Equation 35)

*.312

D12 2
H = {1~ {33

Where: Head loss in feet,

et
b
§

Upstrean velocity in feet per second,

Lo
pok
I

Dy = Upstream pipe diameter.
Dy = Downstream pipe diameter.

Hanhole and Bend Losses

Head losses associated with manholes for pilpe direction changes and bends
in pipes of equal dlameter shall be calculated using:

(Equation 6)

vy2
Where: HL =~ Head loss in feet,

V, = Veloclty in the downstream plpe in feet per second.

Kb =~ Head loss coefficlent f£from Table 7.
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Junction Losses

Head losses associated with wye connections or manholes with branch
laterals entering the main lime can be calculated by using Equation 7,

{Equation 7}

2 2
Yy Vi

Hy = —— - Ko
2g 2g

Where: HL = Head loss in feet.

Velocity in the upstream pipe in feet per second.

<
!—nl
i

Velocity in the downstream pipe in feet per second,

<
()
'

Head loss coefficlent from Table 7.

o
'

Outfalls to Open Chamnels and Lakes

The flow lines of storm sewer conduits that discharge into open channels
shall mateh the flow line of the channel. One exception to this require-
ment of matching the flow line is when a storm sewer discharges into a
concrete-lined channel, or when the outfall is submerged below the normal
water surface of a2 lake. 1In the case of a pipe discharging to a lined
channel, the outlet must be below the top of the channel lining. The
second exception pertains to storm sewer discharge that must cross wide
floodplain areas. Under this condition, the storm sewer could discharge
into 2 lined ditch which would convey runcff to the flow line of the
channel without creating an erosive condition. Permissible velocities
within the ditch will be based on the type of lining used and the velocl-
ties provided in Table 4. Flumes to bring the discharge down to the flow
line of earthen creeks shall not he permitted. Drop struectures shall be
allowed upon written approval of the City Engineer,

The velocity at the discharge end of the conduit shall be computed based
on partial fleow depth and ghall be sufficiently low so as to not cause
downstream erosion problems., Table 4 shows the maximum wvelocities al-
lowed in various types of channels, which are then the maximum discharge
velocities at storm sewer outfalls,

In some clrcumstances, the configuration of the storm sewer in relation
to the flow line of the ¢reek may cause excessive velocities to be
reached unless provisions are made to slew the velocity. One recommended
method of slowing the velocity is to have the last length of pipe {(a
length of at least ten times the diameter) be on a slope that will reduce
the partial flow outlet velecity to the values shown in Table 4 for the
receiving stream. Stilling basins shall alse be allowed to reduce dis-
charge velocities.

The discharge pipe shall also Intersect minor creeks at an angle not te

exceed 60 degrees. Minor creeks are defined as these c¢reeks, channels,
or drainageways where the distance from the pipe osutlet to the opposire
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creek bank at the bottom of the channel 1s twenty (20) feet or less.
Pipes may Intersect major creeks (greater than 20 feet to opposite bank)
at a 90-degree angles. The City Engineer may require that pipes intersect
major creeks at an angle not to exceed 60 degreses, when a 90-degree angle
would result in an eroslve conditiom.

Figure 23 shows how a storm sewer should be configured to discharge ints
a creek,

Fasements for Enclosed Sterm Sewers

All storm sewer condults to be dedicated to the Clty of Carrollton shall
be located in an sasement dedlicated to the City of Carrollton at the time
of final platting of ths property. The esasement shall be at least 15
feet wide or wider Lif the City Engineer requires it for maintenance or
other purposes.

SECTION F. Culvert Design Standards

Culverts shall be designed In aceordance with the Texas Highway Department
Hydraulic Manual, Chapter 4 - Gulverts., The calculation of hydraulic grade-
lines will consider both inlet and outlet control for the culvert. Starting
water surface elevations for gradeline calculation will be the same as
required for storm sewers; see Sectiom E.
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ARTICLE 7

SPECIAL DRAINAGE FACILITIES

SECTION A, Channels

1.

Channel Design

Open channels may be used instead of enclosad systems when the drainage
area of contributing flow to the channel is greater than 160 acres. Open
channels shall not be permitted when the drainage area is less than 160
acres unless approved by the City Engineer. Table 4 shows the maximunm
velocities allowed for certain types of chamnels. Roughness coefficients
for the design of open channels are provided in Table 8. The following
eriteria shall be used in determining the nature of the open channel.

a. If the natural chammel is te be replaced by an improved channel, the
flow from the 100-year design floed must be contalned within the
improved channel while allowing for one foot of freeboard.

b. Improved chammels shall be conerete-lined if the design velocity is
greater than eight feet per second. Other types of linings, like
gabions, may be used upon approval of the City Engineer. Improved
channels with design velecitles of less than the permissible veloel-
ties shown in Table 11 may be sarthen 1f the channels are revege-
tateéd properly.

c. Por lined charnnels, all of the channel bottom and at least the first
three feet {(vertical helght} of the szide slopes up from the channel
bottom shall be lined.

4, Earthen sides above the concrete lining or totally earthen channels
shall be on at least & four horizontal to one vertical slopes and
shall have approved ground cover to prevent erosion.

e. The developer or owner shall use low maintenance vegetation for ve-
: petative cover, as approved by the City Engineer prior to planting.
The selection of materials shall comply with either the current
ground cover listing for North Central Texas furnished through the
Texas Agricultural Extension Service or Table 9 in this ordinance.

For chamnels with a contributing drainape area of greater than 320 acres:

a. The charmel shall be left in its natural, unimproved state and all
land within the 100-year fleocodplaln of the design flood, and any
required maintenance easement (see paragraph 3 below) shall be
dedicated to the City of Carrollton as a permanent dralnage right-
of -way and open space corridor,

b. Alternatively, if the property owner so desires, the City of

Carrollton may allow an improved channel capable of carrying the
100-year design flood while maintaining a freeboard of one foot., An
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improved channel shall only be allowed 1f it meets the floodplain
alteration regulations presented in Article 8.

c. Unless shown to be feasible in a soils report sealed by a registered
professional engineer in the State of Texas, and approved by the
City Engineer, improved channels shall have minimum side slopes of:

- 4 feet horizontal to 1 foot vertical for earthen grassed side
slopes.

- 1.5 feet horizontal to 1 foot vertical for side slopes in rock,

Starting Water Surface Condition

When performing hydraulic analyses for channel or drainageway design, the
starting water surface shall be based on the following criteria,

a, When the ratio of the drainage area of the receiving creek (at the
confluence location) to the drainage area of the channel or drain-
ageway being designed is 15 or greater, the 10-year water surface of
the receiving creek shall be used as the starting water surface for
hydraulic design calculations. For creeks where the 10-year water
surface is not available, the slope-area method will be used for
starting design calculations.

b. When the ratio of the drainage area is less than 15, the 100-year

elevation on the receiving creek shall be used as the starting water
surface for design calculaticns.

Easements Required for Open Channels

Drainage and/or floodway easements for all open channels, creeks and
flumes shall be dedicated to the City of Carrollton, Easements shall
encompass all areas having a ground elevation below the higher of one
foot above the water surface elevation assoclated with the design flood
or the top of the high bank or channel edge. In all cases, the easement
shall alse include at least a 15-foot wide maintenance strip along both
sides of the channel or, if the City Engineer so allows, at least a 20-
foot wide malntenance strip along one side of the channel, Streets,
alleys, bike paths, etc., alongside the channel can serve as all or part
of the maintenance easement.

Drainage easements for flumes shall be located with sufficient width te
permit future maintenance accessibility, and in no case shall be less
than 15 feet wide.

SECTION B, Lakes and Dams

In the event that a property owner or developer desires to modify an existing
pond or lake or desires to lmpound storm water by filling or constructing an
above-ground dam, thereby creating a lake, pond, lagoon or basin as part of
the planned development of that property, the criterla listed below shall be
met before City approval of the impoundment can be given. Ponds or lakes
created by excavation of a channel area without erecting a dam above natural
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ground elevation or instream, low water checkdams are also subject to the cri-
teria listed below, with the exception of spillway capacity requirements. The
City Engineer has the final authority to determine the design criteria for a
proposed dam, checkdam or excavated lake. The requirements of the State of
Texas must also be met for the construction of dams, lakes, and other impound-
ments.

The design criteria for a dam is dependent on the size and hazard classifica-
tion of the dam. The size and hazard classification will be based on the
Recommended Guidelines for Safety Inspection of Dams (ER 1110-2-106, Septem-
ber 26, 1979) prepared by the U.S. Army Corps of Engineers, and will be
determined by the City Engineer based on information furnished by the owner,
The following criteria will be used to classify a dam:

1. Size

The classification for size is based on the height of the dam and storage
capacity, whichever gives the larger size category. Height is defined as
the distance between the top of the dam (minus the freeboard) and the
existing streambed at the downstream toe. Storage is defined as the max-
imum water volume impounded at the top of the dam (minus the freeboard).

Size Classification

Impoundment

Category Storage (acre-feet) Height (feet)
Minor <100 <10
Small > 100 and < 1,000 > 10 and < 40
Intermediate > 1,000 and < 50,000 > 40 and < 100
Large > 50,000 > 100
2. Hazard Potential

The hazard potential for a dam is based on the potential for loss of
human life and property damage downstream from a dam in the event of
failure. The following categories will be used:

Hazard Potential Classification

Loss of Life Economic Loss
Category {Extent of Development) (Extent of Development)
Low None expected (No per- Minimal (Undeveloped to
manent structures for occasional structures
human habitation) or agriculture)
Significant Few (No urban develop- Appreciable (Notable
ments and no mere than agricultural, industry,
a small number of inha- or structures)
bitable structures)
High More than few Excessive (Extensive
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$pillway Design Flood

The classification of a dam based on the ahove c¢riterias will be used to
determine the Spillway Design Flood (8DF). The total capacicy of a dam
structure, Including principsl and emergency splllways, shall be adequate
to pass the 5DF without exceeding the top dam elevation. The SDFs for
various dam classificatlons are as follows:

Spllluay Design Flood

Hazard Size SDF

Low Minor 100 -year
Small 100-year
Intermediate 500~year
Large SPF

Significant Minox 100-year
Small 500~year
Intermediate SPF
Large PMF

High Minor 300-year
Small SPF
Intermediate PMF
Large PME

In all cases, the minimum principal spillway desipgn capacity is the 100-
year design flood. In certain cases, a dam breach analysis may be
required to determine the proper classification of the structure. For
all structures requiring a splllway design flood equal to the PMF, a dam
breach analysis is required to determine the downstream consequences of a
failure. A4ll dams shall be constructed with a fresboard of two feet
above the SDF elevation.

Additional Design Requirements

a. An englneering plan for such construction, accompanied by complete
dralnage design information and sealed by a registered professional
engineer, shall have been approved by the Clty of Carrollton;

b. The spillway and any emergency overflowv areas shall be located so
that flood waters will not inundate any bulldings, roadways, eor
other structures.

c. All Federal, State and County laws pertaining to impoundment of
surface water shsll have been complied with, Including the design
construction and safety of the impounding structure. Copies of any
Federal, State, and County permits lssued for the proposed impound-
ments shall be submitted to the City Engineer,

d. Any existing structure, which is Included in the prolect area shall

be improved to comply with the applicable Federal, State, County and
City safety requirements for structures,
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3.

e, Before removing, enlarging, or altering any existing lake, the Owner
will furnish a study of the effects of the alteratlion upon fleooding
conditions both upstream and downstream. The study shall be
prepared by a professional Engineer and submitted to the Gity for
approval prior to making the proposed slteratlion. Compensatory
storage shall be provided in some manmer such that equal or compara-
ble flood retrentlon capacity is maintained,

£. Any improvements to existing dams or lakes or construction of new
impoundments shall be made at the expense of the developer, prior to
acceptance of the adjacent street, utilities and drainage improve-
ments as provided for under the Subdivision Ordinance,

Maintenance and Liabllity Criteria

a, The owner or developer shall have agreed to retain private ownership
of the lake, pond, or lagoon or basln constructed and teo assume full
responsibility for the protection of the general public from any
health or safety hazards related to the lake, pond, or lagoon
constructad,

b. The owner or developer shall have agreed to assume full responsi-
bility for the maintenance of the lake, pond, or lagoon or basin
constructed. The owner or developer shall keep the Director of
Public Works advised of the current respensible agent for this
maintenance.

SECTION €. Levees

In the event that developers or owners wish to build levees to protect an area
from flooding, applicable FEMA and State of Texas guldelines and the following
criteria apply:

1.

Levees shall be deslgned to have four feet of freeboard sbove the Stan-
dard Project Floed for the fully developed watershed flows.

Levees shall be desipgned according to the Corps of Engineers design
criteria whether or not they are federally authorized levees,

Levee systems shall be designed with Iinterior drainage systems to prevent
flooding from local runoff contained within the system for the 100-year
design flood.

lLevee systems shall have written operation procedures that address gate
closure conditions and emergency warning plan. A copy of these proce-
dures shall be furnished to the City Engineer and the Director of Public
Works.

Automated gate closure systems shall have power from two independent
sources and shall be capable of belng eperated manually.

Ring levees protecting individual structures proposed for construction
after the enactment date of this ordinance shall not be permitted.
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All new levee systems shall have permanent posltlve closures to the
required design elevation. Temporary clesures Invelving sandbagging or
other procedures requiring manual operations shall not be permltted.

Provislons shall be made for ensuring the permanent maintenance of leveses
either by a flood contrel district or similar governmental organization
or by the existing property owner and all future owners, heirs, or
assigns.

Additional plan requirements include water surface profililes for the
design flood and 8PF; top of levee profile, definitlon of Interior drain-
age faclilities, including pump station and ponding areas; location of
gravity cutlets, gatewells and closure structures; and elevation-duration
data on the recelving system,

SECTION D, Detention and Retentlion Facllities

As previously described in Article 5 of this ordinance, runcff rates shall be
limited to the rates that would be produced from single family residential
areas. Detention/retention facllities to reduce runcff rates will be provided
within approved levee districts as deemed necessary by the City Engineer.
Detention/retention facilities shall bhe designed for the 100-year design flood
according to the following criteria.

1.

The minimum amount of storage volume of the detention basin shall be that
volume required to reduce runoff rate to a single-family rate. Dedicated
detention/retention basins shall alse include an additional one foot of
freeboard and two feet of sediment storage. The volume of runoff storage
for drainage areas greater than 160 acres shall be computed using unit
hydrograph procedures, Acceptable unit hydrograph procedures include the
Soil Conservation Service Dimensionless Unit Hydrograph and Snyder’s Unit
Hydrograph. Manual methods or use of the computer programs TRZO, HEC-1,
and NUDALLAS are allowed for runeff hydrograph computation and flood
routings.

For drainage areas less than 160 acres, the above methods are recom-
mended; however, an approximate routing method based on the rational
formula i1s allowable, as ocutlined in Figure 24,

Detention areas in parking lots shall not be:

- In required parking spaces but in extra spaces,

- Behind speed bumps unless the speed bumps are made with reinforced
concrete.

« Deeper than s$ix Inches unless warning signs are posted,

Drainage easemants shall be provided for all reglonal detentlon/retention
faciliries and for other detention/retention faeilities where two or morse
owners are involved,

Detention/retention facilitles shall be deslpned to empty in less than 24

hours, unless it is also serving as an eroslon contrel faeility.
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5. Detentlon/retention facilities shall not be counted as an erosion control
rechnique unless (1) the basins are designed to empty a minimum of 24
hours from the storm event and (2) adequate sediment storage areas in the
basin have been set aside and are maintalned. Other municipal ordinances

give additional detalls as to how te deslgn multi-purpose detention/
retention facilities,

6. Detention/retention facllities shall be maintained by the owner unless
the facllitles are dedlcated to the City of Carrollton.

SECTION E. Flumes

The ugse of flumes is not recommended for widespread use, Flumes shall not be
permicted when the purpose of a permanent flume Is to carry runoff down the
sides of earthen channels., A flume may be used to direct osverflow runoff
along property lines untill the runcff can be Intercepted by streets or conduit
flows. Flumes crossing sldewalks shall be covered or bridged such as to
minimize danger to pedestrians.

SECTION F. Comnections from Buildings to Storm Sewers

Drainage from residentlal areas, such as roof tops, should be allowed to flow
overland before jolnlng the storm sewer system.

Seepage into basements that is pumped te ground level, seepage from springs,
and runcff from roof drains on non-residential buildings that would flow onto
or across driveways, sidewalks, or cother areas commonly crossed by pedestrians
can create hazards or nuisances to pedestrlans. Thus, if bazards or nuisances
would be created, the basement and rooftop drains shall be tied directly to
the nearest storm sewer, provided that pumped llnes from basements have back-
flow preventers,
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ARTICLE 8

FLOODPLAIN GUIDELINES

SECTION A. Lands to Which This Article Applies

A person shall econmply with the requirements of this article for floodplain
areas before making substantial improveuents to or increasing the cutside
dimensions of an exlsting structure ox developlng land within the desipn flood
line of a creek or stream having a contributing dralnage area of 160 acres or
more, whether or not the land has been formally deslgnated as a floodplain.
Floodplain areas shall also Include all areas inundated by the design flood
and shown as Areas of Speclal Flood Hazard on the Flood Insurance Study’s

maps .

SECTION B. Ganeral Floodplain Regulations

1. Permitted Uses of Floodplain Areas

To minimize poessible losses of life and property, the following uses are
permittad in a floodplain area provided they are also permitted in the
underlying zoning dilstrict:

- Farm or ranch;

- Local utilities, electrical substation, water reservoir or pumping
station, and water treatment plant;

- Public park or playground, prlvate recreation club or area, private
communilty center, and gelf course;

- Qutside commercial amusement approved by a specific use permit;
- Helistop approved by a specific use permit; and

- Radio, televislon, or microwave tower, and amateur communications
tower with a special use permit,

Structures customarily associated wilth the above uses may be constructed
within a floodplain area only If the proposed structure meets the same
engineering requirements applicable to £illing in a £loodplain (See
Arcicle 8.G).

Open private recreation clubs or areas and private community centers,
without exterior walls which would incur structural damage during flood
conditions, are permitted in floodplaln areas. Private facilities listed
above, with enclosed walls that would incur damage, are not permitted in
floodplain areas,

Uges and structures other than those mentioned above shall not he
permitted in floodplain areas.
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Regidential Construction

New eonstruction in reclaimed floodplain areas and *substantial improve-
ments”® of any existing resldential structure in floodplain areas shall
have the lowest floor, including basements or fully enclosed areas,
elevated to at least two feet above the design flood elevation. Fill
elevations shall be one foot aboeve the elevatlion of the design flood,
Incremental fmprovements, either at one time or over a period of time,
the cumulative cost ¢f which equals or exceeds 50 percent of the market
value at the time of the first improvement, shall be considered as a
"substantial improvement.” New residential structures on stilts or
behind ring levees serving individual lots shall not be permitted.

Improvements to an existing structure that increase the outside dimen-
slons, but do not result in a "substantial improvement,® must meet the
requirements of Article 8.C.

Table 10 presents a synopsis of the requiremants for residential con-
struction in fleedplain areas.

Non-residential Construction

Hew congtructlon In reclaimed floodplain areas and "substantial improve-
ment® of any existing commercial, industrial, or other non-residential
structure in floodplaln areas shall either have the lowest floor, inelud-
ing basements, elevated to at least two feet above the design flood
elevation; or, together with attendant utility and sanitary facilities,
shall:

« Be floodproofed so that below two feet above the design fleood elevation
the structure is watertight, with walls substantially impermeable to
the passage of water;

- Have structural components capable of resisting hydrostatic and hydro-
dynamle loads and effects of buoyancy; and

- Be certified by a registered professional engineer or architect that
the standards of this subsectlon are satisfied. BSuch certifications
shall be provided to the offical set forth in Article &4, Section Al

Incremental improvements, either at one time or over a period of time,
the cumulative cost of which equals or exceeds 50 percent of the market
value at the time of the first Improvement, shall be considered as a
"gsubstantial improvement.” Improvements to an existing comnmercial,
industrial or other nen-resldential structure that increase the cutside
dimensions, but do not result in a "substantial improvement,” must meet
the requirements of Article 8.C.

Table 1O presents a synopsls of the requirements for nonresidentisl
structures in floodplain areas,
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4,

Hanufactured Homes

a.

All manufactured homes shall be anchored to resist flotation, col-
lapse, or lateral movement by providing over-the-top and frame ties
to ground anchors. Speclal requirements shall be that:

- Dver-the-top ties be provided at each of the four corners of the
manufactured home, with two additlional ties per side at interme-
diate locations, with manufactured homes less than 50 feet long
requiring one additional tle per side;

- Frame ties be provided at each corner of the home with five addi-
tional ties per side at Intermediate points, with manufactured
homes less than 30 feet long requiring four additional ties per
side;

- All components of the anchoring system be capable of carrying a
force of 4,800 pounds; and,

- Any additions to the manufactured home be similarly anchored.

For all new manufactured homes, new manufactured home parks and
marufactured home subdivisions; for expansions to existing manufac-
tured home parks and manufactured home subdivisiens; for existing
manufactured home parks and manufactured home subdivisions where the
repalir, reconstruction or improvement of the streets, utilities and
pads is plammed; and for manufactured homes not placed in a manufac-
tured home park or manufactured home subdivision; for new manufac-
tured homes moved into an old site in an existing manufactured home
park; and for substantial improvements to a manufactured homse,
require that:

- Stands or lots are elevated on compacted £ill so that the lowest
floor of the manufactured home will be at least two feet above the
design flood elevation;

- Adegquate surface dralnage and access for a hauler are provided;
and, :

- No new manufactured homes shall be placed in a floodplain, except
ont a pad site created by compacted £111 In an existing manufac-
tured home park, in which the new pad site is elavated at least
twe feet above the design flood elevation.

Table 10 overviews the requirements for placing manufactured homes
in fleed hazard areas.

Streets, Parking Lots, and Bridges

The top of curb of all new streets to be bullt in reclaimed floodplain
areas shall be at least one foot above the design flood elevation. The
low beam of all new bridges to bs constructed across floodplains shall be
a2 minimum of one foot above the design flood elevation. A4ll new private
bridges to individual homes shall have thelr low beams at one foor above
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the design flood elevation. Parking lots associated with residential,
commercial and industrial uses in reclaimed floodplain areas shall be at
least at the design flood elevation. Parking lots for public parks or
playgrounds, private recreation club or area, private community center
and golf courses may be located below the design flood elevation.

Utilities

All new and replacement water supply systems, sanitary sewer facilities,
and other public utilities shall be designed to minimize or eliminate
flood damage and infiltration of flood waters into the system.

Fences

Fences (Private and Public Screening) shall be constructed such that
blockage of surface water flow does not occur. Fences shall not be
allowed in floodplain area. This includes the requirement that erosive
conditions shall not be created around, under or near a fence structure.

Additional Construction Standards for Structures

All improvements and construction permitted in a floodplain area must
comply with the following requirements:

a, Structures must be securely anchored to the foundation to prevent
flotation and collapse during inundation and designed to prevent
damage to nonstructural elements during inundation.

b. Thermal insulation used below the first floor elevation must be of a
type that does not absorb water.

c¢. Adhesives must have a bonding strength that is unaffected by
Inundation.

d. Doors and all wood trim must be sealed with a waterproof paint or
similar product.

e. Mechanical, electricial, and utility equipment shall be located
above the design flood elevation. Water heaters, furnaces, electri-
cal distribution panels, and other critical mechanical or electrical
installations must not be placed in basements. Electrical circuits
for basements shall be separate from circuits serving floors above
the basement, and circuits for basements shall be installed lowered
from above.

E. Basements are permitted for non-residential structures only if they
are designed to preclude inundation by the design floocd elevation,
eicther by:

1. The elimination of exterior openings below the design flood
elevation; or
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2. The use of water-tight closures, such as bulkheads and flood
shlelds. However, no basements are permitted in soils whose
permeahility meets or exceeds the minimum local standards of
permeability established for the installation of individual
sewage disposal systems.

g- Plywood used at or below the lowest floor elevation must be of an
*axterior” or "marine” grade and of & walter-resistant or waterproof
varlety.

h. VWood flooring used ar or below the lowest floor elevation must be

installed to accommodate a lateral expansion of the flooring, per-
pendlicular to the flooring grain, without imcurring structural
damage to the building.

i. Basement ceilings for non-residential structures must be of suffi-
cient waet strength and be so Installed as to survive inundation.

j. Paints or other finishes used at or below the lowest floor elevation
must be capable of surviving inundation.

k. All air ducts, large pipes and storage tanks located at or below the
lowest floor elevation must be firmly anchored to prevent flotation.

1. Tanks must be vented at a location above the design flood elevation,

SECTION ¢. Floodplain Alterations

As stated previously in Article 8, Section B, no new construction is allowed
in flooedplain areas, but construction is allowed in those areas that can be
reclaimed from the floodplain. The City of Carrollten has adopted a "natural
fleodway" that differs from the "regulatory fleodway" establishad by FEMA,
The "natural floodway" consists of the natural channel and floodplain that is
effective in conveying the design flood. Areas of ineffective flow around
bridges, topographic constrictions, and other constrictions are excluded from
the "natural floodway.? The effective flow area and limite of the "natural
floodway" are determined using 4:1 flow expansions downstream of constrictions
and 1:1 flow expansions upstream of constrictions. Figure 25 displays an
example of effective flow areas at a typical bridge location,

A Floodplain Alteration Permit for floecdplain reclamation or other types of
alterations shall be allowed only if all of the following criteria are met:

1. Alterations of the floodplain and "natural floodway" shall not increase
the water surface elevation of the deslgn flood of the cresk,

2. Alterations shall be In compliance with FEMA guidelines,

3. Alterations of the fleedplain shall not c¢reate an erosive water velocity
on or off-site.

4, Alterations of the floodplain shall not significantly increase downstream
discharges.
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3. The effects of existing Improvements or public and private improvements
for which a future commitment has been made by the City of Carrellton or
county, state, or federal agencies, shall be used in determining water
surface elevations and velocities.

6. Any alteration of floodplain areas shall not cause any additional expense
in any current or prejected public improvements.

7. The floodplain shall be altered only to the extent permitted by equal
conveyance on both sides of the natural chanmnel. The right of equal
conveyance applies to all owners and uses, including gresenbelt, park
areas, and recreational usages., Owners may relinquish their right te
equal conveyance by providing a written agreement to the City of Carroll-
ton.

&. Maximum slopes of filled areas shall not exceed three to one. Slopes of
any excavated areas not In rock shall not exceed four te one. Fill
slopes, vertical walls, terracing, and other slope treatments may be
considered provided no unbalancing of stream flow results and only as a
part of a grading permit application.

9. A grading permit shall be required so that proper provisions for
protecting against erosion losses will be made.

These criteria shall be met before a Floodplain Alteration Permit can be
issued for a proposed project. Typical projects requiring a Floodplain
Alteration Permit include placing £ill whether or not it actually raises the
property out of the floodplain, constructing a dam, straightening channel
sections, making improvements, substantial or otherwise, to existing struc-
tures In a floodplain in which the existing outside dimensions of the struec-
ture are increased, and temporary storage of £i11 materials, supplies, and
equipment.

The required submittals for a Floedplain Alteration Permit are listed in
Article 4, Section D2, In general, the information needed for the applica-
tion can be obtained by rurmming a backwater model, such as HEC-2, and a flood
routing model, such as TR-20 or HEC-1l. Both models shall be run by permit
applicants. The backwater information shall be used to determine that
upstream water surface elevations and erosive velocities have not increased.
Starting water surface conditions for backwater calculations are outlined in
Article 7, Section A.2. Flood routing iaformation shall be used to insure
that the cumulative effects of the reduction in fleedplain storage of flood-
waters will not cause downstream increases in water surface elevations and
erosive velocities,

Applicants can obtain copies of the existing conditions backwater models and

fleod routing where available from the City Engineer. The City Englneer shall
keep the medels current with modifications te the floodplain. .

SECTION D. Verification of Floodplain Alterations.

Prior to final acceptance by the City of utilities and street construction for
prejects invelving floodplaln alterations or adjacent to defined flocdplains,
creaks, channels and dralnageways, a certified statement shall be prepared by
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a Reglstered Public Surveyor showing that all lot elevations, as developed
within the subject project, meet or exceed the required minimum finished floor
elevations shown on the final plat of the subdivision., This certification
shall be filed with the City Engineer,

In addition, at any time in the future when a building permit is desired for
existing platted property which is subject te flooding or carries a specified
or recorded minimum finished floor elevation, a Registered Public Survevor
shall survey the property prior to obtalning a bullding permit. The certified
survey data showing the property to be at or above the specified elevation
shall be Furnished to the City Engineer for approval., Certificate of compli-
ance with the provisions of this ordinance pertaining to specified finished
floor elevations shall be required.

The owner/developer shall furnish, at his expense, to the City Engineer suffi-
cient englneering Information to confirm that the minimum floor elevations
proposed are as required by this paragraph. Construction permits will not be
issued until (1) a conditional letter of map revision or amendment has been
issued by FEMA, and (2) lots and/or sites are certified by a Registersd Public
Zuiveyor and are elevated from the floodplain according to the FEMA-approved
revisions to the floodplain and the requirements of this ordinance.
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Slope

Flat 0% to 1%

Moderate
1% to 3.5%

Steep
2.5% and over

TABLE 1

Land Use from Master Plan

Park areas - No developable land
Park and School land Tract
Single Family Residential

Duplex

Multiple Family

Loecal Business

Central Business

Commercial

Industrial

Park areas - Ho developable land
Park and School land Tract
Single Family Residential

Duplex

Multiple Family

Local Business

Central Business

Commercial

Industrial

Park areas - Ho developable land
Park and Scheool land Tract
Single Family Residential

Duplex

Multiple Family

Local Business

Central Business

Commercial

Industrial
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Yalue of
ilc!‘
{Runoff
Coefficient)

.20
.30
A5
.50
.35
.85
.80
.80
.75

DOODOO0000Q

.30
.40
.55
.60
.70
70
.83
.83
.80

SO OOOODO

0.35
&5
.65
.70
.80
.50
.90
.90
.80
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TABLE 2

AVERAGE VELOCITY FOR USE IN DETERMINING TIME OF CONCENTRATION

0% to 3% 4% to 7% 8% to 11% Cver 12%
Desceription of V. in V., in V. in V. in
Watey Course £.p.s. f.p.s. f.p.s. f.p.s.
Surface Drainage 5 9 13 15
Channels Determine V. by Manning’s Equation
Storm Sewers Determine V. by Manning's Equation
TABLE 3
MINTHMUM SLOPES FOR CONCRETE PIPES
{n =~ .013)
Pipe Diameter Slope Pipe Dlameter Slope
{inches) {Feet /100 Feel) {inches} {Feet /100 Peat)
s1 045
18 .180 54 04l
21 .150 60 L0236
24 .120 66 032
27 L1108 72 .028
30 .080 78 .25
33 .080 84 023
36 .070 g0 021
39 .062 96 .019
42 .0586 102 .018
45 052 108 .016
48 L0438
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TABLE 4

MAXTMUM VELOCITIES IN CONDUITS FLOWING FULL AND CHANNELS

Max imum
Velocity
Flow Through: {fps)
Culverts 12.5
Inlet Laterals 10
Storm Sewers 12.5
Earthen Channels See Table 11
Concrete Chanmels 12
Shale 6
Rock & - 10%

* Depends upon exact type of vegetative cover, soil, or rock for the
location in question.

TABLE 5

ROUGHNESS COEFFICIENTS FOR CLOSED CONDUITS

Recommended
Boughness Coefficient

Materials of Construction , n"
Concrete Pipe Storm Sewer

Good Allignment, Smooth Joints 013

Fair Alignment, Ordinary Joints 015

Poor Aligmment, Poor Joints .017
Concrete Plpe CGulverts L0012
Monolithie Concrete Culverts & Conduit .612
Corrugated Metal Fipe .024
Corrugated Metal Pipe (Smooth Lined) .013
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TABLE &

ENTRANCE LOSS COEFFICIENTS

y. 2
1
Entrance head loss H; =~ K, —
2g
Type of Structure and Design of Entrance Coefficient K,

Pipe, Concrete

Projecting From fill, socket end (groove-end) 0.2
Projecting from £ill, square cut end 0.5
Headwall or headwall and wingwalls

Socket end of pipe (groove-end) 0.2

Square-edge 0.5

Rounded {(radius = 1/1ID) 0.2
Mitered te conform to £ill slope 9.7
End-section conforming to £ill slope 0.5
Bevaled edges, 33.7° or 43" bevels 0.2
Side- or slope-tapered inlet 0.2

Pipe, or Pipe-Arch, Corrugated Metal
Projecting from fill (no headwall) 0.9
Eeadwall or headwall and wingwalls square-edge 0.5
Mitered to conform to fill slope, paved or unpaved slope 0.7
End-section conforming to fill slope 0.5
Beveled edges, 33.7° or 45° bevels 0.2
Side~ or slope-tapered inlet 0.2
Box, Reinforced Concrete

Headwall parallel to embankment (no wingwalls)

Square-edged on 3 edges 6.5

Rounded on 3 edges to radius of 1/12 barrel dimension

or beveled edges on 3 sides 0.2

Wingwalls at 30° to 75° to barrel

Square-edged at crown 0.4

Crown edge rounded to radius of 1/12 barrel dimension

dimension, or beveled top edpe 0.2

Wingwall at 10° to 25° to barrel

Square-edged at crown 0.5
Wingwall parallel (extension of sides)

Square-edged at crown 0.7
Side- or slope-tapered inlet 0.2
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TABLE 7

VELOCITY HEAD LOSS COEFFICIENTS FOR CLOSED CONDUITS

MANHOLE AT CHANGE IN PIPE DIRECTION

HEAD LOSS
DESCRIPTION ANGLE COEFFICIENT
Kj
g0* 0.55
o1 60° 0.48
D2
ANGLE s 45° 0.42
30° 0.30
D1=0D2
0° 0.05
BENDS IN PIPES
HEAD LOSS
DESCRIPTION ANGLE COEFFICLENT
Kj
0° 8.50
60 0.43
ANGLE
45° 0.37
3o 0.25
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TABLE 7, continued

YELOCLITY HEAD LOSS COEFFICIENTS FOR CLOSED CONDUITS

JUNGTION

HEAD LOSS

DESCRLPTION ANGLE COEFFICIENT
K]
22 1/2° 0.75
ANGLE & 45° 0.50
 — vy i 60° 0.35
Vi V2 90° 0.25
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TABLE 8

ROUGHNESS COEFFICIENTS FOR OFPEN CHANNELS FLOW AREAS

Roughness Coefficient

Channel Description Hinimum Normal
MINCE NATURAL STREAMS (Top Width at
Fleod Stage Less Than 100 Feet)
Moderately Well-Defined Channel
Grass and Weeds, Little Brush 0.02s 0.030
Dense Weeds, Little Brush 0.030 0.035
Weeds, Light Brush on Banks 0.030 G.035
Veeds, Heavy Brush on Banks 0.035 0.050
Weeds, Dense Willows on Banks 0.040 0.060
Irregular Chamel with Pools and Meanders
Grass and Weeds, Little Brush 0,030 0.036
Dense Weeds, Little Brush 0.036 0.042
Weeds, Light Brush on Banks 0.036 0.042
Weeds, Heavy Brush on Banks 0.042 0.0860
Weeds, Dense Willows on Banks 0.048 0.072
Floodplain, Pasture
Short Grass, No Brush g.020 ¢.030
Tall Grass, No Brush 0.025 0.035
Floodplain, Cultivated
Ho Crops 0.025 0.030
Mature Crops 0.030 0.040
Floodplain, Uncleared
Heavy Weeds, Light Brush 0.035 0.030
Medium to Demse Brush 0.070 0.100
Trees with Flood Stage Below Branches 0,080 0.100
MAJOR NATURAL STREAMS (Top Width at
Flood Stage Greater Than 100 Feet)
The roughness coefflclent Is less than
that for winor streams of similar
deseription because banks offer less
effective resistance.
Moderately Well Defined Channel 0.025 --
Irregular Channel 0.035 --
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Haximum

033
040
G40
Q60
Q80

Lom o B o B

042
048
048
072
.G2%

QOO C0

035
.030

[ )

0.035
0.050

070
160
.120

e B o 8 o

0.060
0.100



TABLE 8, continued

Channel Description

MANMADE VEGETATED CHANNELS

Mowed Grass, Clay 8Soil

Mowed Orass, Sandy Seil, or Easily
Erodible Soils

MANMADE WON-VEGETATED CHANNELS

Clean Gravel Section

Shale

Smooth Rock

1LINED CHANNELS

Smooth Finished Concrete
Riprap (Larger Pieces)
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Roughness Coefficient

Minimum

0.025
0.025

0.022
0.025
0.025

0.013
0.030

Normal Haximam
G.030 0.035
0.030 0.035
{0.025 0.030
9.030 0.035
$.030 0.035
0.015 0.020
0.040 0.050



TABLE 9.4

TEMPORARY VEGETATION

Temporary Vegetation - The following plants are commounly used for temporary
cover in Texas. For optimum planting dates and adaptations for a specific
soil or site, contact your local field office of the USDA, Soil Conservation
Service.

Planting Elanging

Specles RategAcre1 Date §g§£§§3
Cane, Redtop 30#/5 8/15-9/30 c
Millet, German 40#/s Lfl«5/15 c
Dats 3 bu/s 8/15+9/30 c
Panfcum, Texas 25#/8 3/15-5/15 c
Prosomillet 40#/5 4/1-5/715 c
Rye, Elbon 1-1/2 bu/8 8/15-9/30 G
Ryegrass, Annual 30#/5 8/15-2/30 ¢
Sprangletop, Green 3.43PLS/S 2/1-5/15 C
Sudangrass 40#/8 4/1-5/15 C

IPEanting Rate/fcre: § - # Commercial Seed/AC, bu - bushels/AC, #PLS - Pure
Live Seesd/AC

zPianting Date: This represents a statewide spread in planting dates. Refer
to local guides for specific dates.

3Source: € - Commercial
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TABLE 9.B

PERMANENT VEGETATION - LOW AREAS

Permanent Vegetation - Because of wide wvariations in growing conditions within
a planned area, permanent vegetation has been selected for the follewing
conditions, For optimum planting dates and adaptations for a specific soil or
site, contact your local field office of the USDA, Soil Conservation Service,

Note: Low areas are subject to ephemeral and intermittent flows.

Moisture Flanting Plaﬁging

Species Tolerancel Rate/Materials Date Sourceﬁ
Bermudagrass,

Coastal or

Selection 3 A2 50 cu.ft/Ac/Sp 12/1-5/30 c

Common Af2 4 6#/AcC/S 3/1-5/30 c
Buffalograss a/3 128#/Ac/S 1/1-4/30 C or PMC
Bushy Beard

Grass C/3 --- Spring -
Cordgrass,

Prairie B/2 1/sq.ft/R 1/1-5/30 L
Eastern

Gammagrass c/3 .- Spring -
Knotgrass As2 1/s8q.ft/R&STE 2/1-5/30 L
Marshmillet 8/1 1/8q.ft/R 4/1-5730 L
Reedgrass,

Common A2 1/sq.fe/R 2/1-5/30 L or PMC
Vine-mesquite a/2 1/sq.ft /S5t 2/1-1730 L

1§cisture Tolerance: Total Submergence Seoil Saturation

- Require a saturated soil

- Will tolerate prolonged satur-
ation and frequent drought

C - Less than 10 days 23 - Will not tolerate a constantly

saturated soil,

& - 20 days or more

1
B - 10 « 20 days 2

zPlanting: Rate - #PLS/AC, Plant Parts/sq.ft.
Materials - § « Seed, R - Rhizomes, Sp - Sprigs, S5t - 8tolons
3Planting Date: This represents a statewide spread in planting dates. Refer
to lecal guldes for specific dates,
4Source: € - Commercial, 1. - locally Collected, PHC - Plant Material Center
{as avalilable)
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TABLE 9.¢C

PERMANENT VEGETATION - SIDE SILOPES

Planting Planging

Species Soiisz Ratefﬁaterialsg Date Source®
Grasses
Bermudagrass,

Common All 4,6#/Ac/8 3/1-5/30 c

Selection 3

or Coastal All 50 cu.ft/Ac/Sp 12/1-5/30 ¢

Bluestem,

K.R.* M-F 4#/Ac/S 12/71-5730 c

0ld World* M-F 2.4#/8c /8 2/1-5730 PHC
Buffalograss¥ K-F 32#/8c/3 1/71-5715 C or PMC
Dallisgrass M-F 7#/Ac/S 2/71-5730 c
Knotgrassl all 1/sq. ft/R&SE 2/1-5/30 L
Vine-mesquite A11 1/sq.ft/5t 2/1-4/30 L
Wildrye All 25#/Ac/S 9/1-10/1 L
Forbs:
Bushsunflower* all 10#/80/5 4/1-53/20 L or PMC
Englerandaisy+t All I08/Ac/S 9/1-2/30 L or PHC
Legumes:
Trailing wildbean® C-M 25#/Ac/S ' 2715-5/15 L or FPMC
Vetch#* 411 20#/48c/8 . 9/1-10/1 C

*Mixtures only: Reduce rates according te percentage of mixture desired,
L ower portion of slope only, frequently lnundated.
2801ls: C - Coarse, M - Medium, F - Fine
3Planting: Rate - #PLS/AC, Plant Parts/sq.ft.
Materials - § - Seed, R - Rhizomes, Sp - Sprigs, St - Stolons
4Flanting Date: This represents a statewlde spread in planting datves. Refer
to local guides for specific dates,
SSource: C - Commercial, L - Locally Collected, PMC - Flant Material Center
(as available)

59



Species

Grasses
Bermudagrass,
Common
Selection 3
or Coastal
Bluesten,
Caucasian*
K.R.*
Littlex
Buffalograss*

Fazcue

Hardinggrass
"Wintergresen"

Indiangrass¥®

Kleingrass,
"Selection 75"=*

Wildrye*
Wintergrass,
Texas#®
Forbs:
Bushsunflower#*
Enplemandaisy*
Partridgepea®

Sunflowsr,
Maximilian#®

TABLE 9.D

PERMANENT VEGETATION

BERMS, SPOIL BANKS, AND SIMITAR AREAS

Planting ?1an§ing

Soils Eate/Materials Date Sourcea
All 4. 6#/Ac/8 3/1-5/30 c
All 50 ecu.ft/Sp 12/1-5/30 c
M-F de/Ac/S 12/1-5/30 C
M-F 44 /Ac /S 12/1-5/30 €
All 6.8%#/Ac/S 2/1-53715 c
All b6#/Ac/S 2/1-5/L5 c
M-F 20#/Ac /8 9/1-14/30 c
M-F G#/Ac/S 9/1-10/30 C

All Su/hc/S 2/1-5/30 C
M-F 4#/Ac /S 1/1-5/30 c
All 30#/8c /5 9/1-10/1 L
M-F 30#/Ac /S 9/1-16/30 C
all 10#/Ac/8 4/1-5/30 L or PMC
A1l 308/Ac/8 9/1-2/30 L or PMC
C-M 10#/5c/8 2/15-5/15 € or PMC
All l6#/8¢/8 4/1-53/30 L or PHMC
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TABLE 9.0, continued

FPlanting Planti%g

Species Soilsl Rate/Materials Date SourceA
Legumes:
Clover,

Crimson* M 20%/A2 /S 9/1-10/30 c

White#® M-F 3#/Ac/S C
Trailing wildbean* C-M 10#/A¢/8 2/15-5/15 PMC
Vetch# All 20n /A0 /S 9/1-10/1 C

*Mixtures only: Reduce rates according to percentage of mixture desired.
lsoils: € - Coarse, M - Medium, F - Fine

2?1anting: Rate - #PLS/AC, Plant Parts/sq.ft.
Materials - S - Seed, B - Rhizomes, Sp - Sprigs, St - Stolons

3Planting Date: This represents a statewide spread In planting dates. Reifer
to local guides for specific dates.

&Soarce: G - Commercial, L - Locally Collected, PMC - Plant Material Center

{as avallable}
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TARIE 10

SYNOPSIS OF REQUIREMENTS

TO PROTECT STRUCTURES FROM FLOODING

| 530% of the structure's value, |
| but including expansion of out- |
{ side dimensions. ]
! |

| | 15 a E l 1s Lowest | 1o Floodproofing E
‘ | pevelop- | Is a Floodplain | Floor Req’d ! Allowed as an |
| | pent | Alteration Pemmit | To Be 2 Feet | Alternative to |
E | pormic | Required? Above Design b Lowest Floor l
} { Req’d? E f Flood Elev.? % Requirement? %
l | [ ! [ l
o o | | |
|
| New Styucture I Yes | Yes, 1f mew structures | Yes } Na |
| i | are being placed in a | | |
I ! | proposed floodplain | I |
| ] | reclamation avea | i é
| ! I | i
| Substantial improvement (ie., | TYes | Yes, if structure is | Yes | No |
P value of renovation of existing | | subject to flooding. | | !
P strueture is greater than 308 | ] ] | |
| of the structime), ] i | | |
I [ I | I t
| Removation valued at less thm | Mo | Bo i No | Fleodproofing is |
| 50% of the structure’s value, | | | | allowsd, but mot |
| with ne expansion of outside | | | | required. !
§ dimensions. | } | | ;
| | ]
| Renovation valued at less than | Yes | Yes, if structure is | No | Fleodproofing is |
! i ! |
! i [ !
| | I |
E > f !

subject to flooding,

allowed, but not
required.
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TABLE 10, contirmed

| side dimensions,
I

f P1sa i | s towest | 1s Floodproofing |
| | Develop- 15 2 Flocdplain | Floor Req'd | Allowed as an I
| i ment I alteration Permit I To Be 2 Feet | Altemative to i
| | permte | Rexpuired? above Desipn | towest Floor |
! E Req’d? ; | Flood Elev.? : Requirement? }
!

! | ] | | |
| RON-RESIDENTIAL i | | | ]
| I | | | {
| New Struacture | Yes | Yes, if new structines | Yes | Yes |
i | | are being placed in a | i |
l | | proposed floodplain | i |
] i | reclamation avea i | |
] | l J i f
| Substantial improvement {ie., | Yes | Yes, if structure is | Yes | Yes i
| value of rerovation of exls!:,mg | | subject to flooding. | | i
| strwetore is greater than 50% | | | ! i
| of the stwehure). i | } ] j
J I I | ! l
| Renovation valued at less than | No i No | Bo | Floodpreofing is |
| 50% of the structure’s value, | i i | allowed, but ot |
| with no expansion of outside | | | | required. i
| disensions. s ! | | f
| f { i }
| Renovation valued at less than | Yes | Yes, if structure is | Mo | Floodproofing is |
| 50% of the structure's value, | | subject to flooding., | | allowed, but ot |
| But inchuwding expansion of out« | i | | requixed. E

| | |

I ! I |

!
i
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TAELE 10, continued

| 1s Lest | Is Floodproofing

E ! Is a i

| ! Develop- | Is a Floodplain | Floor Req’d | Allowed as an
!  ment | Alteration Permit | To Be 2 Feet | Alternative to
I Pernit | Required? I sbove Desipn ! Losest Floox

{ Req'd? E | Flood Elev.? Requirement?

| l

| MANUFACTURED HOMES |

! !

| New home placed at aty pad site Yes | Yes, 1f new homes are Yes No

| being located in a
| proposed floodplain
| reclamation area,

I

5% of the manufactured home's |
valie, but including expansion |
of its ourside dimensions, |

|

I
I
|
f
|
i
]
[
]
|
I
J
I
|
i
|
!
|
|
]
I
!
]
!
!
!
|
!
I
!
|
|
|
|
mbject to flooding. §
i
I

S P — — - — —-—— —
——— b, e e Al et NN Wt — ——— T " o s e m— S S—. g, Y T

|
]

I I

| |

| I

] i

! !

| I !

! J |

| é :
| Bxpansion of an existing lome | Yes | Yes, if the park is in | Yes No

f park § 5 a floodplain area. E
| Wewr boene park ] Yoz | Yes, if the new park | Yas No

| | | is being located In a |

] | | proposed floodplain |

z = ;
| Substantial improvements to an | Yes | Yes, if the pad site | Yes No

| edisting marufactined home ] | for the home is in a |

! } | flood hazard area and |

] | | the pad is being |

E 1 i raised or expanded !
| Repovation valued at less than ] No ] No | Bo Ne

| 50% of the manufactured home’s | | ]

| walve, with o expansion of the | | |

| home’s or pad's outside dimen- | | §

sions, | | |

I ! |
| Yes, if structure is | o Ko

| |

| |

| i

I

|
}| Rerovation walved at less than | Yes
I
[
I
|
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TABLE 11

PERMISSIBLE VELOCITIES FOR CHANNELS LINED WITH GRASS

Permissible Velocity, fps

I
I
GOVER Slope Range, |  grogion- | Easily
¥ I resistant | Ercded
: Soils f Soils
| |
Barmuda Grass 0-3 H 8 | 3]
5-10 | 7 | 5
>10 | & | &
| I
| I
Buffalo grass, Kentucky bluegrass, 0-5 i 7 i 5
smooth brome, blue grama 5-10 | 5 i &
>10 } 5 | 3
I |
! I
Grass mixture 0-5 | 5 } %
5-10 I & | 3

Do not use on slopes steeper than 10%

| !

I I
0-5 { 3.5 | 2.5
Do not use on slopes steeper than 5%,
except for side slopes in a combination

Lespedeza sericea, weeping love
grass, ischaemum {yellow blue-
stem), kudzu, alfalfa, crabprass

i M oy ol T WM. TR e W W i A WAL Ui S W Aoy o e e O P e O, R e e G A i il

channel.
! |
| |
Annuals - used on mild slopes or 0-3 ] 3.5 j 2.5
as temporary protection until per- | Use on sleopes steeper than 5% is not
manent covers are established, recommended,

} |
| I

common lespedeza, Sudan grass

| i
| i
I |
I i
I I
| I
! I
i [
[ f
! I
| |
! |
I I
I f
I |
I !
| E
| |
I |
| !
| {
| I
[ f
| !
I !
| |
E I
I !
I !
| I
| |
I E
| I

Remarks: The values apply to average, uniform stands of each type of cover,
Use velocitles exceeding 5 fps only where geod covers and proper
maintenance can be obtalned.
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FIGURE 1
CITY OF CARROLLTON RAINFALL INTEHNSITY VALUES
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us 10 7.68 6.42 S.44 €02 2.68 1.79 1.31 0.79 S
1 ) Hi
1 25 8.76 7.32 6.28 4,70 3.16 2,10 1.8% 0,93 E z;
:4:' 50 9.72 8.10 6.88 5.22 8.53 2.5 1.78 1.5 Higd
1 100 10.50 B8.32 1.52 S$.74 3.90 2.61 191 1.17 E 44-:
1 ]I Ll T T O TR Y VETT O I 0 LTI 1
10 15 20 30 40 S50 &0 106 © 200 300 409

RAINFALL DURATION IN MINUTES
A

RAINFALL INTLNSITY IN INCHES PER HOUR



CAPACITY OF TRIANGULAR GUTTERS

FIGURE 2
EXAMPLE
KNOWN : SOLUTION:
MAJOR THOROUGHFARE, TYPE M6D ENTER GRAPH AT .§"

PAVEMENT WIRTH : 3% INTERSECT CROSS SLOPE : 3/87/1°
GUTTER SLOPE :2.0X INTERSECT GUTTER SLOPE : 2.0%
PAVEMENT CROSS SLOPE : 3/8"/1° READ GUTTER CAPACITY : 23.5 c.f.5.
DEPTH OF GUTTER FLOW : .5’

FIND:
GUTTER CAPACITY

GUTTER CAPACITY IN C.F.8.

] 1 b4 s 4 8 10 i0 30 49 104
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YA AN A4 N ;
' A Y dlipalig: I T
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’/ ydvd / i '
4
A AL i | l

CROSS siop:

{ROUGHNESS COEFFICIENT a : 0175}

5 4 5

Note: Does not include additional
capacity for area 1 ianch
above top of curb.

5 _!_ _, PEPTH OF
T GUTTER FLOW
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89

9.0

H?.2'

HO.4" 4

HO.6 0

MAX. =

267

STREET WIDTH
36°

~1.0.2>

-L.O.4°2

1.0.6" tmmfﬁmnmmﬂ-q

HO,2"

H$.4"

HO.6%

HO.8"-

BAS"

/
I

PIVOT LINE

I SO S O T W SR U S S A S S

HIGH CURS
LOW CURB

HFFERENCE

4

4
7
{

CAPACITY IN CUBIC FEET PER SECOND

———
“.”M

9.1 -

EXAMPLE:

KNOWN:;

RESIDENTIAL STREET,
PAVEMENT WIDTH :
GUTTER SLOPE: 1.0%
GUTTER DIFFERENCE: 0.6’

‘*pmn.
GUTTER CAPACITY OF HIGH CURB
GUTTER CARACITY OF LOW CURB
SOLUTION: ““'~..
FROM 0.6° ON THE m{;u.c:mn PROJECT
HORIZONALLY TO THE Pl\mTJ“NE FROM THE
PIVOT LINE DRAW A STRAIGHT LINE JO

26°

GUTTER SLOPE: 1.0% T e
READ Q:0.16 ¢.Ls. FOR HIGH CURSB """‘.,‘
e,
"~
FROMO0.6’ON THE LOW CURB PROJECT PRy

HORIZONALLY TO THE PIVOT LINE.. FROM THE
PIVOT LINE DRAW 4 STRAIGHT LINE TO
eur*s‘ga, SLOPET 1.ﬁx .

= =KEAD Q: 11.0 c.t.5s. FOR LOW CURS

Does not include addi-
tional capacity for
area 1 inch above top
of curh,

Note:

SLOPE IN FEET PER 100 FEET
L 1

1 6.0
— 9.0

— 7.0

CAPACITY OF PARABOLIC GUTTERS

(26’& 36" STREET WIDTHS)

FIGURE 3
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0.0

HO.2

HO.AY

HG.6"

HO.84

IGH CUREB
LOW CURB

STREET WIDTH

407

44”

Lo.xr
(103

i ———

LR

G-+

18:6-

g

~1.0.2

HG. 2™

g

HO.4

HQ.6

- PIVOT LINE

50—
40

30—

20—

{

-DHFFERENCE

EXAMPLE:
KNOWN:
COLLECTOR STREET,
PAVEMENT WIDTH: 40°
GUTTER SLOPE: 2.0%
_  GUTTER DIFFERENCE: 0.6’
"FINDza,
GUTTER CRPACITY OF HIGH CURB
GUTTER CAPACITY OF LOW CURB__
SOLUTION:
—memsmmes===EFROM 0.6° ON THE HIGH CURB PROJECT
HORIZONALLY TO THE PIVOT LINE. FROM THE
PIVOT LINE DRAW A STRAIGHT LINE TO
GUTTER SLOPE: 2.0X
READ Q: 2.56 v.f.e. FOR HIGH CURB

i
!
f

]

!

-
e
me-_w
had F

SLOPE IN ;EE? PER 100 FEET

FROM0.6’0ON THE LOW CURB FROJECT
HORIZONALLY TO THE PIVOT LINE. FROM THE
PIVOT LINE DRAW A STRAIGHT LINE TO
GUTTER SLOPE: 2.0%

READ Q: 9.41 cis. FOR LOW CURB

CAPACITY IN CUBIC FEET PER SECOND

Note: Does not include additional

—10.0

-—1.0
— 0.5

0.8
—8. 7
=

(1, 6

0.5

capacity for area 1 inch
above top of curb.

CAPACITY OF PARABOLIC GUTTERS

{(40’% 44’ STREET WIDTHS)
FIGURE 4

— 0.4 MIN.



CAPACITY OF

ALLEY SECTIONS EXAMPLE :
n:0.0175 KNOWN:
FIGURE 5 )

ALLEY WIDTH: 12’
ALLEY DEPRESSION: 6
GUTTER SLOPE: 4,0%
FIND:
2.5" ' GUTTER FLOW (Q)

SOLUTION:
L 6 CONNECT THE 12°
ol ALLEY SECTION WITH

SLOPE: 4.0%
READ Q: 20.5 c.f.s.

25'ALLEY

200 20.0

25TALLEY

197 g’
——

Z20°ALLEY

3 ’g. . |
/ /

“Q" DISCHARGE IN CUBIC FEET PER SECOND

L A R RN N R RN N LLALY |
L]
&

SLOPE IN FEET PER 100 FEET
L
<

-1 0 1.0
F g 0.9
. 0.8
7 0.7
-6 0.8
o 0.5
NOTE: - 4 0.4
THE CAPACITIES OBTAINED FROM THIS NOMOGRAPH ARE B
A STRAIGHT HORIZONAL ALIGNMENT. CURVED ALMGNME
RESULT IN REDUCED CAPACITY,

10°ALLEY

4
o
e
x
»



FIGURE 6

STORM DRAIN INLETS

| I l
INLET DESCRIPTION | Ineer | WHERE USED { DESIGN
{ | | CURVES
; S1ZES | |
! i *l
| 81 i | Figures
@ l | | Residential Street, Collector i
| 10* | f 7
- _ ~—— i e i Street - Types C2UA and C2UB; |
STANDARD CURB OPENING b1z | ! Through
| | Alley i
INLET ON GRADE | 14' i i 11
l j §
i { |
® ] o8t |
{ | Residential) Street, Collegtor |
e I e A A [ Figure
STANDARD CURB OPENING |l . E Street - Types C2UA and C2UB; 1{ 's
INLET AT LOW POINT { { Alley ]
[ 14" | |
I .' E
J { |
| a' | | Rigures
//.J_él\_ i | Cellector Street, Type C4¥ ]
e oy =2 B UL |7
| RECESSED CURB OPENING i | Major Streets - Types M4U, 14D, |
b . | 12' | | Through
| INLET ON GRADE | { M6D, Principal Streets (P6D) |
| | 14 | {11
| I ] |
! [ | !
! o) | 8" | !
i___'/j—l\__* | } Collector Street, Type C4U I
s B . i Figure
| RECESSED CURS OPENING i | Major Streets - Types M4U, M4D, ;
| | 12* | 12
| INLET AT LOW POINT I | M6D, Principal Streets (PED) [
; | 14" | !
i | | l

71
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FIGURE &, continued
% l i § i

AVAIL. i
% INLET DESCRIPTION | INLET E WHERE USED { DESICN |
| | ! b CURVES |

SIZES
l l i § |
I f i I i
| | | Combination Inlets to be Used | Figures |
; o I —- f 1E Wh hind § §
—r B ere Space Behind Curb 13
] COMBINATION INLET | | Prohibits Other Inlet Types [ Through |
| ON GRADE * | | 3
P I ! {15 |
§ f ! § l
| | if b i 1 b d | |
| i } Combination Inlets to be Use | i
l-—ﬁi/ \"\]-‘.&-I ! E Figure |
. COMBINATION INLET | 8! | Where Space Behind Curb ] i
| b | {16 |
! AT LOW POINT i } Prohibits Other Inlet Types | !
i i i | I
2 | ; l I
} { 2 GRATE | Grate Inlets to be Used Where | Figures |
i f ! l !
| | 3 GRATE | Space Restrictions Prohibit | 17 |
| GRATE INLETS | F * |
| | 4 GRATE | Other Inlet Types or At | Through |
f | ! | |
| | & GRATE | Locations with No Curb. | 20 i
% L SN S,
| l i % i
Yy r Yy Yy ¥ | |
| — =16 ! i | Rigure |
i T T 1 ’i L..' 3' x 3" | Open Channels i !
i 4o | | 21 i
| DROP INLET | 4' x 4° 2 | |
I I | ! I

72



ii- LENGTH OF INLEY IN FEEY

RECESSED AND STANDARD
CURB OPENING INLET

FIGURE 7
CAPACITY CURVES
ON
EXAMPLE GRADE
KNOWN: DECISION:
PAVEMENT WIDTH : 36° 1. USE 10" INLET
GUTTER SLOPE: 2.0 X NO FLOW REMAINS IN GUTTER
£" PARABOLIC CROWN 2. USE 8 INLET
GUTTER FLOW: 5.2 cta. INTERCEPT ONLY PART OF FLOW
FIND: USE §' INLET
LENGTH OF INLET REQUIRED ENTER GRAPH AT L;: $°
SOLUTION: INTERSECT SLOPE: 2.0 X
ENTER GRAFH AT 5.2 c.la. READ Q: 4.6 c.fa
INTERSECT SLOPE: 2.0% REMAINING GUTTER FLOW: 8.2 c.ta-4.6¢.f.2. .6 c.l.5.
READ L,:8.7
2 3 4 5 6 7 8 9 10 15 20 25 30
50 | SNRMES TN SO D (VO 9 0 0 O 0 I Y 0 0 50
- il Eg ..
] ROUGHNESS COEFFICIENT n: 0175
40 = EET 40
STR
— wipth | CROWNTYPE | #
et o
0E 26" FoF 4" PARABOLIC i 10
. 'l ”’ ki -
“ L
y 17 i
e
W . > . '
20 4 f: j// BRAL
, fl’ ‘/ M
A - 2
rd < [
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15 // r}f; v -_:— i5
A g'd
‘ A7 AV
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¥
s A
10 A e
S & g = i ’j 19
2 v
8 ZPATHY 8
. 7
L, A ARV "
6 a7 8s9% 6
’.
s 4 s
r;' y 5
i
4 /“"' AL 4
d L4
AL Y
r/f
" 24 n
s
o ; i
2 2
1 2 3 4 5 § 7 & % 10 15 26 25 30

QUANTITY OF FLOW IN C.F.S,



LENGTH OF INLEYT IN FEET

L

50

40

a6

20

15

RECESSED AND STANDARD
CURB OPENING INLET
CAPACITY CURVES

FiGURE 8

EXAMPLE G&NDE
KNOWN: DECISION:
PAVEMENT WIDTH : 36" 1. USE 10 INLET
GUTTER SLOPE: 3.0% NO FLOW HEMAINS IN GUTTER
6" PARABOLIC CROWHN 2. USE & INLET
GUTTER FLOW: 5.2 c.la INTERCEPT ONLY PART OF FLOW
FIND: USE B" INLET
LENGTH OF INLET REQUIRED ENTER GRAPH AT L;'¥®
SOLUTION: INTERSECT SLOPE: 3.0%
ENTER GRAPH AT 5.2 c.ls. READ Q: 4.6 c.a
INTERSECT SLOPE: 3.0% REMAINING GUTTER FLOW: 5.2 c.l.b.~ £.6c.l.0.:0.6 ©.1.
READ Lj:8.8
2 3 4 5 6 7 8 9 10 15 20 25 30
F N T A S W 00 20 0 O R ) O I8 S 0 50
o BEEN] [JEEEN
- ROUGHNESS COEFFICIENT n: .0175
49
1 STREET
— WipTH | CROWNTYPE |
] o
=] AL 172 -;’1‘& CROSS SLOPE ” 0
z o0t
s e . . -
-t 36" F-F 6" PARABOLIC f ‘3&’ - as
hd . &L «
£ 1 2
s SN z{
Cy 7 i(!/ » P 20
LT av. 4
9 o
oV ¥ e
. . 15
'/,',-:
A
b '/{t"z/ A/:‘
/p" // /i‘ W
" >
A A 10
d A8
e SoEr ,1; ’;r/ ?
A a
y rd
% %
7
A/’ p.
A er‘/ . 6
r.
4 5
a
»
A :" "?‘ :j
4 4
/ pr
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AR,
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f’f I, 3
o
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TAT D 4
2
1 2 3 % 5 6 T B 9 10 15 20 25 30

CQITANTIFC NF FTOW IN CF S



Li- LENGTH OF INLET IN FEET

RECESSED AND STANDARD
CURB OPENING INLET

FIGURE
CAPACITY CURVES 9
ON
EXAMPLE GRADE
KNOWN: DECISION:
PAVEMENT WIDTH : 28 1. USE 10* INLET
GUTTER SLOPE: 3.0% NO FLOW REMAINS IN GUTTER
PAVEMENT CROSS SLOPE: 1/4°/1 2, USE A'INLET
GUTTER FLOW: 4.8 ofs. INTERCEPT ONLY PART OF FLOW
FIND: USE 8" INLET
LENGTH OF INLET REQUIRED ENTER GRAPH AT L,: B'
SGLUTION: INTERSECT SLOPE: 3.0%
ENTER GRAPH AT 4.8 cfa. READ GQ: 3.9cds
INTERSECT SLOPE; 3.0% REMAINING GUTTER FLOW: 4.8 ¢.£.6-3.9 ¢ 4.5.:0.9 ¢.f.
READ L;: 9.5
1 2 3 4 5 6 7 B 9 10 i5 26 25 30

5{) ) 0N U (DU JAN AN DN A U0 O D U OO U OO A T AN R O O 580
T T
- ROUGHNESS COEFFICIENT n: 0175

40 440
1 STREET
! WIDTH CROWN TYPE ! :

30— inch J A A 581 PN
— ALL 1/4 —— CROSJS SLOPE Xy ’ -4
— faot d 14

z
¥ .. ¥ ¥
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QUANTITY OF FLOW IN (.F.8.



RECESSED AND STANDARD
CURB OPENING INLET

Ly~ LENGTH OF INLET IN FEEY

FIGURE 1
CAPACITY CURVES 0
ON
EXAMPLE GRADE
KNOWN: DECISION:
PAVEMENT WIDTH : 40° 1. USE 10" INLET
GUTTER SLOPE: 1.6% NO FLOW REMAINS IN GUTTER
6" PARABOLIC CROWN 2. USE 8 INLET
GUTTER FLOW: 6.5 cias. INTERCEPT ONLY PART OF FLOW
FIND: USE 8" INLET
LENGTH OF INLET REQUIRED ENTER GRAPH AT L4: 8
SOLUTION: INTERSECY SLOPE: 1.0%
ENTER GHAPH AT 6.5 c.is. READ Q: 5.0 cia
INTERSECT SLOPE: 1.0 % REMAMNING GQUTTER FLOW: 6.5 cd.s.~ 5.0 cfs 11,5 ¢
READ Lj: 10’
3 4 5 6 1 8 9 10 15 20 25 30
SO S N NN TN G 0 T I A O R A 5(
- ROUGHNESS COEFFICIENT n: 0175
r's
— STREET
4 WIDTH CROWN TYPE !
- lnch ;
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- Yoot - % T 34
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P -
) rd 7 24
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v
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- LENGTH OF INLET IN FEET

L

RECESSED AND STANDARD
CURB OPENING INLET

FIGURE 11
CAPACITY CURVES
ON
KNOWN: DECISION:
PAVEMENT WIDTH : 12° 1. USE 14 INLET
ALLEY SLOPE: 0.4% NO FLOW REMAINS IN GUTTER
2. USE10'INLET
QUANTITY OF FLOW: 18.5¢ {a. INTERCEPT ONLY PART OF FLOW
FIND: USE 10'INLET
LENGTH OF INLET REQUIRED ENTER GRAPH AT L,: 10’
SOLUTION: INTERSECT SLOPE: 0.4%
ENTER GRAPH AT 10.5c1a. READ Q: 7.5cla.
INTERSECT SLOPE: 0.4% REMAINING FLOW IN ALLEY : 10.8c.d.8- 7.8 ¢.0a.:8.2¢ 1.
READ L;: 130 n.
3 4 5 6 7 8 9 10 - 15 20 25 A0
30 ifi}mx’iﬁéiiim%i‘ 1] 1%°
- ROUGHNESS COEFFICIENT n: .017%
“E{ STREET *°
— wiptii | CROWNTYPE |
[
30 5 ALL ¢" INVERTED 10
e — .4 =
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o a " .
A
20 - L, 20
. o | A
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A A
7
g <] 15
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ze!
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- 9
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v
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s 5
P
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4 5 9 4
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/ k.,
A
3 % 4 3
2
2 z
1 2 3 4 5 7 8 9 10 15 20 25 5.

&
QUANTITY OOF FIOW IN C.F8



RECESSED AND STANDARD
CURB OPENING INLET FIGURE
CAPACITY CURVES
AT LOW POINT

EXAMPLE

KNOWN: SOLUTION:
QUANITY OF FLOW: 19.0 c.fs.

MAXIMUM DEPTH OF FLOW DESIRED
IN GUTTER AT LOW POINT {ych0.8

ENTER GRAPH AT 19 c.f.s.
INTERSECT yo: 0.5

READ L :9.0'
FIND: USE 10' INLET
LENGTH OF INLET REQUIRED (L)
] 3 4 5 & 78910 15 20 30 40 50 60 70 B0,
CX 080058 S G 10 A 2 N AR/
| ROUGHNESS COEFFICIENT N:.0175 | / A
1
| STREET rAIn'Av
2] Wi | CROWN TYPE 7 %0
ALL STRAIGHT AND PARABOLIC / LAY
. . y— e ¥ f /1 /
) LA v
/1A 5
15 /11717
L f‘ Enf y
L >,
3 /
. e
W / 4
= A v ’
L 4 y
10 / 10
i /
w2 4 y
Z9 / A 9
/
S /
8
E J
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ot 7
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5 y ALlA A 5
¥ F i ¥ A
J F i
v
I} ¥ i
7 aré
P Fil F { i1 4
2 3 4 5 & 7 B %10 15 20 39 43 50 & 70 &0

QUANTITY OF_ FLOW .N C.F.S.
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TWO GRATE COMBINATION INLET
CAPACITY CURVES
ON GRADE

FIGURE 13

EXAMPLE

KNOWN: SOLUTION:

ENTER GRAPH AT 9.0 c.f.».

INTERSECT SLOPE: 3.0 %

READ PERCENT OF FLOW
INTERCEPYED: 41%

FiND: 61% OF 9.0 cf.8 : 55 co.fa

AS CAPACITY OF TWO GRATE
COMBINATION INLET

REMAINING GUTTER FLOW:

9.0 c.f.e.- 5.2 c.ix 3 3.8 c.is.

QUANITY OF FLOW: 3 cf
GUTTER SLOPE: 3.0%

CAPACITY OF TWO GRATE
COMBINATION INLET
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THREE GRATE COMBINATION INLET

CAPACITY CURVES ON GRADE FIGURE 14

EXAMPLE
KNOWN: SOLUTION:
QUANTITY OF FLOW: 18 e.f.a. ENTER GHAPH AT 18 c.i.s.
GUTTER SLOPE: X0 % INTERSECT SLOPE: 2.0 %
FIND: READ PERCENT OF FLOW
CAPACITY OF THREE GRATE INLET INTERCEPTED: 62%
62 X OF 15 c.da: 9.3 ¢d.s.
AS CAPACITY OF THREE GRATE INLET
REﬂAENING GUTTER FLOW;
1% c.f.6.-9.3 c.f.e. ¢ 5.7 c.fa
a4 i "
a9 1 L
ﬁ:‘ r B
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QUANTITY OF FLOW IN C.F.S.

80



FOUR GRATE COMBINATION INLET

FIGURE 15§
CAPACITY CURVES
ON GRADE
EXAMPLE
KNOWN: SOLUTION:
QUANTITY OF FLOW: 12 ¢.l.0. ENTER GRAPH AT 12 c.i»,
GUTTER SLOPE: 2.0 X INTERSECT SLOPE: 2.0 X
FiND: READ PERCENT OF FLOW
CAPACITY OF FOUR OQRATE COMBINATION INTERCEPTED: 68 %
INLET 68 XOF 13 c.tle.: .2 c.i.s.
AS CAPACITY OF 4 GRATE COMBINATION INLEY
REMAINING GUTTER FLOW:
12 c.f.5.+8.% ¢.f.8. 2 8.8 c.i.a
I
&
? 5 )
"3':06; s A&"’
4. % L
Al /<
c:lt' 2, e .
" 1 [
7 |- L4
‘:*}?o W HT o
h.l L\ p“’ n/ ";lﬁ
P A’F o~
"./& et Wt
# LT | DT LT La%
k | » S | L g
’—,M H‘,"n,..
2 » 1 L1 LT %
$‘ h‘,.L-*"""' \,G:"' LHT] f /"A‘
K AT d ﬂ”w: 1%l *
4 /g*r/ Pad <RI it U %
AT | LS pey ke
” “di» - "?'
/>'\ /"/ AT T : n-"‘"’
i / /M /“4 #'ﬂ »
q"ﬂ< //] />4““':;.¢J" =i
¥ M%M 11 LH _.IG,J
ghl s T e » L1 411
/3 i > ™
+ :4:3 T -~ -
t ] - T AT
o TR bt
P, LM 4;;.; <"i:’
‘\><P’“' b {
- 1l
-1 f:mft":,w’/
B ] "',,-P'H M
L1 LT
.d"""f f[’#
//,.r" 4
o
1 2 3 4 5 & 7 8 910 15 . 20 ao 40 50 &0

QUANTITY OF FLOW IN C.F.5.

0



Li- LENGTH OF INLET IN FEET

COMBINATION INLET CAPACITY

CURVES AT LOW POINT FIGURE 16
EXAMPLE
KNOWN : SOLUTION :
QUANTITY OF FLOW : 20,0 c.fs. ENTER GRAPH AT 20.0 c.fs.
MAXIMUM DEPTH OF FLOW DESIRED INTERSECT yo : 0.5’
AT LOW POINT (yo) : 0,5’ READ Li: 8.4
FIND : USE10'INLET

LENGTH OF INLET REQUIRED (LI}
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TWO GRATE INLET CAPACITY

CURVES ON GRADE FIGURE 17
EXAMPLE
KNOWN: SOLUTION:
QUANTITY OF FLOW: 5.0 c.fe. ENTER GRAPH AT 5.0 cdus.
GUTTER SLOPE: 0.6 % ' INTERSECT BLOPE: 0.6 %
FIND: READ PERCENT OF FLOW
CAFACITY OF TWO GRATE INLET INTERCEPTED: £3%

63 X0F 5.0 c.f.a. : 3.2 chfa.
AS CAPACITY OF TW(O GRATE INLET
~ REMAINING GUTTER FLOW:
B.0 cids ~3.2¢c.h8 1 1.8 e f.n
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FOUR GRATE INLET CAPACITY
CURVES ON GRADE

FIGURE 18
EXAMPLE
KNOWN: SOLUTION:
QUANTITY OF FLOW: 20 c.di.»s. ENTER GRAPH AT 20 ¢.f.8.
GUTTER SLOPE: 1.¢ X INTERSECT SLGPE: 1.0 X
FIND: READ PERCENT OF FLOW
CAPACITY OF FOUR GRATE INLET INTERCEPTED; 63 %
63 XOF 20 c.de: 12.6 cfe.
AS CAPACITY OF FOUR GRATE INLET
REMAINING GUTTER FLOW:
20.0che.~ 12,6 c.f.5. = 7.4 cfs
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SIX GRATE INLET CAPACITY

CURVES ON GRADE FIGURE 19
EXAMPLE
KNOWHN: SGLUTION:
QUANTITY OF FLOW: 4.0 c.f.s ENTER GRAPH AT 4.9 cda.
GUTTER SLOPE: A0 X INTERSECT SLOPE: 3.0 %
FIND: READ PERCENT OF FLOW
CAPACITY OF 81X GRATE INLET INTERCEPYED: 33%
83X OF 4,0 cfa: 3.4 c.f.y
AS CAPACITY OF $1X GRATE INLET
REMAINING GUTTER FLOW:
4.0 cin- 3.4 c.f.s. : Q.6c.1.0.,
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DEPTH OF FLOW IN FLET

GRATE INLET
CAPACITY CURVES AT LOW POINT

FIGURE 20
EXAMPLE
KNQWN: SOLUTION:
QUANTITY OF FLOW: 4.8 c.f.», ENTER GRAPH AT 4.8 co..s.
MAXIMUM DEPTH OF FLOW DESIRED INTERSECT 3 « GRATE AT 038

AT LOW POINT: 4’
L iN o INTERSECT 2 - GRATE AT Q.68

FIND:
USE 3 - GRATE

INLET REQUIRED
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LENGTH OF INLET OPENING IN FEET

DROP INLET
CAPACITY CURVES AT LOW POINT

FIGURE 21
EXAMPLE
KNOWH: SOLUTION:
QUANTITY OF FLOW: 12 c.f.s. ENTER GRAPH AT 12  c.i.9.
MAXIMUM DEPTH OF FLOW INTERSECT yo: 0.8
DESIRED {yo): 0.5 READ Ly: 123
FIND: USE 12.3 OF INLET 4x4
LENGTH OF INLET OPENING REQUIRED
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QUTFALL OF A STORM SEWER
INTO A CHANNEL

FIGURE 23

DESIGN TAHLWATER
h J

i

(NOT ALLOWED)

.%% DESIGN TAILWATER
h 4

—

MIN.:10'x DIA.

. 20" OR GREATER FOR .
. 90° INTERSECTION ANGLE
NORMAL TAILWATER ¥
DIA.
{
SLOPE #
'Q———«M
(ALLOWED) * OUTFALL SLOPE SUCH THAT
NONEROSIVE EXIT VELOCITIES
WILL OCCUR.
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FIGURE 24

Approximate Routing Method
for Watersheds < 160 Acres
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0
Zm) [ (Qp ((Tp - Tgpd + (Tp + Tep)1/2 ) - (Qg [Tgp + Tpl/2) |

in acre-feet.

Where:

Qp = Peak dlscharge in cfs for developed watershed using stcrm
duration equal to Tpp.

e
]
1

Peak discharge In cfs for existing watershed, assuming full
residential development and corresponding Tg.

Peak discharge in c¢fs for developed watershed based on a storm
duration that ylelds the exlsting discharge for Cp and A:

£
=
1

Tep ™ Time of concentration in minutes for proposed development.

Tp = Storm duration In minutes corresponding to Iy.

d
=
]

Rainfall intensity (inches/hour} for & storm duration that
produces Qp and is calculated using the following formula:

Q
1~ 2
(CP A}
Where:

Cp =~ Ratiomal "C" for developed condition,

A = Drainage area in acres.
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FIGURE 24, continued

Betention Basin Example:

Development Data:

. Prainage Area = 160 acres
; Residential € = 0.55
Resldential Tpp = 13 minutes
Developed Cp - 0.70
Developed Tgp = 10 minutes

For the 1l00-year storm:

% Ipgs = 7.32 In/hour (from Figure 1)
Ip = 8.82 in/hour,

Qg = Qp =~ 0.55 (7.52) (160) = 662 cfs

[———

Qp = 0.70 (8.82) (160) = 988 cfs

. G 662
D6 &) (.7) (16D)

= 5,91 in/hour

% From Figure 1, for I = 5.91 in/hour,

Ty = 28 minutes

| 60
| v = (22 5 [ (662 [56] s2) - 662 [38] /2) |
&3 560

V = 8.21 acre-feet
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