Controller’s Office

To the Honorable Mayor and City Council of the City of Houston, Texas:

I hereby certify, with respect to the money required for the contract, agreement, obligation
or expenditure contemplated by the ordinance set out below that:

() Funds have been encumbered out of funds previously appropriated for such purpose.

( ) Funds have been certified and designated to be appropriated by separate ordinance to be
approved prior to the approval of the ordinance set out below.

() Funds will be available out of current or general revenue prior to the maturity of any such
obligation. '

() No pecuniary obligation is to be incurred as a result of approving the ordinance set out
below,

() The money required for the expenditure or expenditures specified below is in the treasury,
in the fund or funds specified below, and is not appropriated for any other purposes.

A certificate with respect to the money rW for the expenditure or expenditures -

()
specified below is attached hereto and incorp this yeference,
( ‘{ Other ~ Grant Funds Available. _ e <’ . A
# Date; [0 -2.0,20L° City Controller of the City of Houston, Texas

FUND REF; 5430-2bb 60— AMOUNT: —0O= ENcUMB. NO..(5 N0 39 *Q_ﬁ

City of Houston, Texas Ordinance No. é? Dl ~ ?/ A

AN ORDINANCE APPROVING AND AUTHORIZING THE SUBMISSION OF FIVE (5)
GRANT APPLICATIONS TO THE TEXAS DEPARTMENT OF TRANSPORTATION’S
HIGHWAY SAFETY IMPROVEMENT PROGRAM FOR THE CONSTRUCTION OF

\/ VARIOUS ROADWAY AND INTERSECTION SAFETY PROJECTS WITHIN THE CITY OF

HOUSTON; DECLARING THE CITY’S ELIGIBILITY FOR SUCH GRANTS;
AUTHORIZING THE DIRECTOR OF THE CITY OF HOUSTON PUBLIC WORKS
DEPARTMENT (“DIRECTOR”) TO APPLY FOR, ACCEPT, AND EXPEND GRANT FUNDS,
IF AWARDED, AND TO APPLY FOR, ACCEPT AND EXPEND ALL SUBSEQUENT
AWARDS, IF ANY, AND/OR TO PASS THE FUNDS THROUGH TO THE EXTERNAL
FUNDING PARTNERS, AS APPROPRIATE; CONTAINING PROVISIONS RELATING TO
THE SUBJECT; AND DECLARING AN EMERGENCY.

* & % &

BE IT ORDAINED BY THE CITY COUNCIL OF THE CITY OF HOUSTON, TEXAS:
1




Section 1. That the City of Houston is certified as eligible to receive the grants from the TEXAS
DEPARTMENT OF TRANSPORTATION’S HIGHWAY SAFETY IMPROVEMENT PROGRAM
(“HSIP”).

Section 2, That the Director of Houston Public Works Department (the “Director”) is authorized and
directed to represent and act for the City in dealing with the TEXAS DEPARTMENT OF
TRANSPORTATION for the purpose of the above grant programs and is authorized to execute such documents
and all related documents on behalf of the City of Houston.

Section 3. That the official designated is specifically authorized to make applications, in substantially the
form attached to this ordinance and incorporated by this reference, to the TEXAS DEPARTMENT OF
TRANSPORTATION for the above-mentioned grants for the Houston Public Works Department in the amount
of $2,031,144.00 on behalf of the City and certain external funding partners.

Section 4. That the Director is designated as the official authorized person to accept and expend the funds,
as awarded, for the purpose of this grant programs and to apply for and accept all subsequent awards, if any, not
to exceed five years, pertaining to the operation of the HSIP. The Mayor is hereby authorized, without further

~'City Council action, to execute all related contracts, agreements, amendments and documents for the project
periods not to exceed five years, in connection with the above-mentioned grant assistance program, with the
approval as to form of the City Attorney. The Mayor and the Director are authorized to execute all documents
accepting current and future grant funds and to pass them through to the external funding partners, The City
Secretary is hereby authorized to attest to all such signatures and to affix the seal of the City to all such documents.

Section 5. There exists a public emergency requiring that this Ordinance be passed finally on the date of
its introduction as requested in writing by the Mayor; therefore, this Ordinance shall be passed finally on such
date and shall take effect immediately upon its passage and approval by the Mayor, however, in the event that the
Mayor fails to sign this Ordinance within five days after its passage and adoption, it shall take effect in accordance
with Article VI, Section 6, Houston City Charter.

PASSED AND ADOPTED this 2/67 day of Odrden

APPROVED this day of » 20 .

Mayor of the City of Houston, Texas

Pursuant to Article VI, Section 6, Houston City Charter, the effective date of the foregoing

Ordinance is 0CT 2 1 000 .
it Dbt

City Secretary

CAPTION PUBLISHED N DAILY COURT
REVIEW

OELOCT 27 0 2




FUNDING SOURCES:

$2,031,144.00 — Fund 5430 — Federal State Local — HPW Pass thru DDSRF
$  84,095.00 —- Fund 4040- METRO Prejects Construction DDSRF
$ 141,588.00 — External Partner Local Share Amount

(Prepared by Legal Dept. x\lﬁ\v\ N e Li¥p )
(MNB/sjl  10/06/2020) Assistanz\éity Attorney

(Requested by Carol Ellinger Haddock, P.E., Director, Houston Public Works)
(L.D. File No. __0632000437001 )
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Depgartment
of Tranisporiation

Proposal Information
District Houston County |Harris

HSIP Project Submission

Comments

File Name

HOU_HillcroftAve_Houston

Supervised By

Ugonna Ughanze

ion: L
Hillcroft Ave

Control Section(s)

Primary Roadway

Limits From 300" south of Dashwood DFO* |29.706442, -95.493028

Limits To 300" north of Dashwood DFO* |29.708091,-95.493102
*|at/Long pairs for off-system

On or Off System Off System Speed Limit 35 mph

Length 0.182 mile Current AADT 28000

Intersecting Roadway |Dashwood Dr Speed Limit 30 mph

On or Off System Off System Current AADT 1300

Project Information
Targeted / Hot Spot

K

Targeted or Systemic Crashes
Work Code(s) 107 - Install Traffic Signal A |4
Preferred Letting 10/2021 B |6

Sl |76.42

Bid items (See Guidelines instructions) | $ 210,633
ROW (if required) $0
Mobilization and Barricades (2 8%) $ 30,000
Safety (2-5%) $ 10,532
Inflation (2 10%) $ 21,063
Total $ 272,227

This information is collected for the purpose of evaluating and enhancing the safety of highways. The review
form is not subject to discovery nor admissible as evidence in a case to recover damages arising out of the
underlying accident. Do not release this information to the general public, in litigation, or under the Public

information Act without first obtaining the advice of legal counsel.

Form Rev
11/2019
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Item Code [Item Description Item Unit |Quantity{Unit Price | Total Price
06246001 [GROUND BOX TY A (122311) EA 14] 8 73595} $10,303.30
06246008 |GROUND BOX TY C (16291 1)W/APRON EA 113 1,193.56 $1,193.56
06666182 |REFL PAV MRK TY II (W) 24" (SLI)) LF 8301 $ 220 $1,826.00
06786008 |PAV SURF PREP FOR MRK (24") LF 830] $ 0,27 $224.10
06826001 |VEH SIG SEC (12"LED(GRN) EA 101§ 179.90 $1,799.00
06826002 |VEH SIG SEC (12"LED{GRN ARW) EA 418 17746 $709.84
06326003 {VEH SIG SEC (12"LED(YEL) EA 10§§ 18276 | 351.827.60
06826004 [VEH SIG SEC (12"LED(YEL ARW) EA 4] 5 17851 $714.04
06826005 [VEH SIG SEC (12"LED(RED) EA 1018 18195 $1,819.50
06826006 [VEH SI1G SEC (12LED(RED ARW) EA 41% 18125 $725.00
06826018 |PED SIG SEC (LEDYCOUNTDOWN) EA 8l § 405.86 $3,246.88
06826023 |BACK PLATE (12"}(3 SEC) EA 141 $ 82.44 $1,154.16
06846029 |TRF SIG CBL (TY A)(14 AWG)(3 CONDR) LF 42001 $ 1.16 |  $4,872.00
06866079 |INS TRF SIG PL AM(S)2 ARM(24-24LUM EA 21§ 8386.00] $16,772.00
06866204 |IN TRF SG PL AM(S)2ARM(55-24"LUM&ILSN EA 2] § 21,000.00 | $42,000.00
06876001 {PED POLE ASSEMBLY EA 1135 1,876.80 $1,876.80
06876002 [PEDESTRIAN PUSH BUTTON POLE EA 31 % 1,520.15 $4,560.45
06886001 [PED DETECT PUSH BUTTON (APS) EA 8]l 658.55 $5,268.40
06886004 [VEHLP DETECT (SAWCUT) LF 856] $ 9.56 $8,183.36
06906002 JINSTALL OF CONDUIT BY TRENCHING LF 2320] § 20.00 | $46,400.00
06906020 JINSTALL OF ELECTRICAL SERVICE EA 11§ 524430 $5,244.30
06906020 JINSTALL OF ELECTRICAL SERVICE EA 11§ 524430 $5,244.30
06906026 |JINSTALL OF SIGNAL HEAD ASSM EA 16]$ 15400 ] $2,464.00
06906029 |JINSTALL OF SIGNAL RELATED SIGNS EA 1015 417741 $4,177.40
06906032 |JINSTALL OF PEDESTRIAN PUSH BUTTONS EA 8% 709.09 $5,672.72
06906036 JINSTALL OF FND FOR GROUND MNT CABINET| EA 2] $ 5,666.67 | $11,333.34
06906040 [INSTALL OF CONTROL CABINET(GRND MNT) EA il $ 2,853.835 $2,853.85
06906066 [INSTALL OF LUMINAIRE HEAD EA 4] § 85833 $3,433.32
06906062 JINSTALL OF LUMINAIRE MAST ARMS EA 4% 1,833.33 $7,333.32
20056001 |FILTER FABRIC (TY 2) S5Y 400 § 3.50] $1,400.00
72116104 |STORM WATER POLLUTION PREVENTION PLA] LS 1] $ 5,000.00] $5,000.00
72346020 |TESTING LS il $ 1,000.00 $1,000.00
Subtotal $210,633
72256001 IMOBILIZATION AND DEMOBILIZATION LS 1] $20,000.00{ 3$20,000.00
05026001 |BARRICADES, SIGNS AND TRAFFIC HANDLING MO 1] $10,000.00] $10,000.00

M&B Subtotal $30,000
Safety {5%) $10,632
Inflation (10%) $21,063
TOTAL $272,227
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& J Dopartment
&X' of Transporiation

Proposal Information
District Houston County |Harris

HSIP Project Submission

iR

Comments

File Name HOU_RenwickDr_Houston Supervised By Ugonna Ughanze

Control Section(s)

Primary Roadway Renwick Dr

Limits From 480" south of Dashwood DFO* 29.706065, -95.484629

Limits To 480" north of Dashwood DFO* {29.708693, -95.484712

*Lat/Long pairs for off-system

On or Off System Off System Speed Limit 35 mph

Length 0,182 mile Current AADT 13000

Intersecting Roadway |Dashwood Dr Speed Limit 30 mph

On or Off System Off System Current AADT 3000
‘Project Information -~~~

Targeted or Systemic Targeted / Hot Spot Crashes

Work Code(s) 547 - Construct a roundabout A |4

Preferred Letting 10/2021 B |5

Sll 156.78

‘Estimate - e
Bid items (See Guidelines instructions) | $ 299,400
ROW (if required) $0
Mobilization and Barricades (2 8%) $ 45,000
Safety (2-5%) $12,718
Inflation (2 10%) $ 25,435
Total $ 337,505

This information is collected for the purpose of evalualing and enhancing the safety of highways. The review
form is not subject to discovery nor admissible as evidence in a case to recover damages arising out of the
underlying accident. Do not release this information to the general public, in fitigation, or under the Public
Information Act without first obtaining the advice of legal counsel.

Form Rev
1112019
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Item Code |Item Desecription Item Unit |Quantity]Unit Price JTotal Price
01046001 |REMOVING CONC (PAV) SY 150 $3.59 $538.50
01106002 |EXCAVATION (CHANNEL) CY 870 $7.98 $6,942.60
01106003 JEXCAVATION (SPECIAL) CY 200 $7.33 $1,466.00
03606027 |CURB (TYPE II) LF 1600 $7.20 $11,520.00
04006011 [SAND BACKFILL CY 150 $22.77 $3.415.50
04966018 |REMOVE STR (CONC) EA 6]  $22251 $1,335.06
(15086001 |CONSTRUCTING DETOURS SY 140 $66.44 $9,301.60
05286011 |LANDSCAPE PAVERS (TYPE D) SY 500 $90.05 $45,025.00
05316042 JCONC SIDEWALKS {5™) (TYPE 1) SY 350f $110.00 $38,500.60
06446001 JIN SM RD SN SUP&AM TYL0BWG(DSA(P) EA 20]  $464.76 $9,295.20
06446076 |REMOVE SM RD SN SUP&AM EA 10 $81.23 $812.30
06666174 |REFL PAV MRK TY II (W} 6" (SLD) LF 2750 $0.25 $687.50
06666182 |REFL PAV MRK TY Il (W) 24" (SLD) LF 130 $2.20 $286.00
06666184 JREFL PAV MRE TY II (W) (ARROW} EA 4 $60.50 $242.00
06666199 |REFL PAV MRK TY II (W) 36" (YLD TRI) EA 22 $16.21 $356.62
06666200 [REFL PAV MRK TY II (W) (BIKE ARROW) EA & $52.50 $420.00
06666202 |REFL PAV MRK TY II {W)} (BIKE SYMBOL) EA 8 $68.25 $546.00
06666207 |REFL PAV MRE TY I {Y) 4" (5L.D) LF 3680 $0.12 $441.60
(16786001 |PAV SURF PREP FOR MRK (4") LF 3680 $0.05 $184.00
(6786002 |PAV SURF PREP FOR MRK (6") LF 2750 $0.10 $275.00
06786008 |PAV SURF PREP FOR MRK (24"} LF 130 $0.27 $35.10
06786009 |PAV SURF PREP FOR MRK (ARROW) EA 4] $1,028.00 $4,112.00
06786023 JPAV SURE PREP FOR MRK (36" YLD TRI) EA 22]  $260.00 $5,720.00
06906059 |INSTALIL OF PEDESTRIAN RAMPS EA 10| $5,500.00 $55,000.00
10046001 |TREE PROTECTION EA 51  $449.00 $2,245.00
20056001 |FILTER FABRIC (TY 2} SY 400 $3.50 $1,400.00
40276001 |TEMP CONSTRUCTION ACCESS (SIDEWALK) LS 1]  $500.00 $500.00
71996091 {HOT MIX ASPHALT CONCRETE PAVEMENT TON 50| $125.00 $6,250,00
72116104 1STORM WATER POLLUTION PREVENTION PLA} LS 1]$25,000,00 $25,000.00
72346020 [TESTING LS 1{ $2,500.00 $2,500.00
METRO BUS SHELTER LS 11$20,000.00 $20,000.00
Subtotal $254,353
72256001 |MOBILIZATION AND DEMOBILIZATION LS 11$20,000.00 $20,000.00
05026001 |BARRICADES, SIGNS AND TRAFFIC HANDLING MO 11$25,000.00 $25,000.00
M&B Subtotal $45,000
Safety (5%) $12,718
Inflation {10%) $25,435

TOTAL

$337.505
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HSIP Project Submission

- Texas
iy Depariment
of Transportation

Proposal Information
District Houston County [Harris

This Intersection has a lot of type C crashes that would be mitigated by
the roundabout.

Comments

File Name HOU_IrvingtonBlvd_Houston Supervised By Ugonna Ughanze

irvington Blvd Contro! Section(s}

Limits From 350" south of Patton St DFO* |29.797289, -95.360936

Limits To 350' north of Patton St DFO* 129.799249, -95.361030
*Lat/l.ong pairs for off-system

On or Off System Off System Speed Limit 35 mph

Length 0.132 mile Current AADT 13000

Intersecting Roadway |Patton St Speed Limit 30 mph

On or Off System Off System Current AADT 9000

Project Information

Targeted or Systemic | Targeted / Hot Spot Crashes K 10

Work Code(s) 547 - Construct a roundabout A |0

Preferred Letting - 101/2022 B |2

: Sil 14.90

Estimate 0
Bid ltems (See Guideiines instructions) | $ 166,269
ROW (if required) $0
Mobilization and Barricades (= 8%) $ 40,000
Safety (2-5%) $8,313
Inflation (2 10%) $ 16,627
Total | $ 231,210

This information is collected for the purpose of evaluating and enhancing the safety of highways. The review
form is not subject to discovery nor admissible as evidence in a case to recover damages arising out of the
underlying accident. Do not release this information to the general public, in litigation, or under the Public
Information Act without first obtaining the advice of legal counsel.

Form Rev
1112019
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Item Code |{tem Description Itenmi Unit |Quantity [Unit Price |Total Price
01046001 |[REMOVING CONC (PAV) SY 0 $3.59 $0.00
01106002 |EXCAVATION (CHANNEL) CY 0 $7.98 $0.00
01106003 [EXCAVATION (SPECIAL) CY 0 $7.33 $0.00
03606027 |JCURB (TYPE I) LF 1600 £7.20 $11,520.00
04006011 |SAND BACKFILL CY ] $22.77 $0.00
04966018 |REMOVE STR (CONC)Y EA 0 $222.51 $0.00
05086001 |CONSTRUCTING DETOURS SY 100 $66.44 $6,644.00
05286011 JLANDSCAPE PAVERS (TYPEI) SY 400 $90.05 $36,020.00
05316042 |CONC SIDEWALKS (5") (TYPE I} SY 100 $110.00 $11,000.00
06446001 |IN SM RD SN SUP&AM TY10BWG(1)SA(P) EA 20 $464.76 $9,265.20
06446076 |REMOVE SM RD SN SUP&AM EA 10 $81.23 $812.30
06666174 |REFL PAV MRK TY II (W) 6" (SLD) LF 1500 $0.25 $375.00
06666182 [REFL PAV MREK TY Il (W) 24" (SLD) LF 130 $2.20 $286.00
06666184 |REFL PAV MRK TY II {W) (ARROW) EA 4 $60.50 $242.00
06666199 |REFL PAV MRK TY IT (W) 36" (YL.D TRD) EA 22 $16.21 $3506.62
06666200 |REFL PAV MRK TY H (W) (BIKE ARROW)} EA 8 $52.50 $420.00
06666202 |REFL PAV MRK TY IT (W) (BIKE SYMBOL) EA 8 $68.25 $540.00
06666207 |REFL PAV MRK TY II (Y) 4" (SLD) LF 2000 $0.12 $240.00
06786001 |PAV SURF PREP FOR MRK (4" LF 2000 $0.05 $100.00
06786002 |PAV SURF PREP FOR MRK (6™) L¥ 1500 $0.16 $150.00
06786008 |PAV SURF PREP FOR MRK (24") LF 130 $0.27 $35.10
06786009 |PAYV SURF PREP FOR MRK (ARROW) EA 4] $1,028.00 $4,112.00
06786023 {PAV SURF PREP FOR MRK (36" YLD TRI) EA 22 $260.00 $5,720.00
06906059 [INSTALL OF PEDESTRIAN RAMPS EA 6] $5,500.00 $33,000.00
10046001 [TREE PROTECTION EA 5 $449.00 $2,245.00
20056001 |FILTER FABRIC (TY 2) SY 400 $3.50 $1,400.00
40276001 |TEMP CONSTRUCTION ACCESS (SIDEWALK) LS 1 $500.00 $500.00
71996091 JHOT MIX ASPHALT CONCRETE PAVEMENT TON 30 $125.00 $3,750.00
72116104 |STORM WATER POLLUTION PREVENTION PLAN LS 1] $15,000.00 $15,000.00
72346020 |TESTING 1.5 1  $2,500.00 $2,500.00
METRO BUS SHELTER LS 1] $20,000.00 $20,000,00
Subtotal $166,269
72256001 |MOBILIZATION AND DEMOBILIZATION L3 1] $20,000.00 $20,000.00
05026001 |BARRICADES, SIGNS AND TRAFFIC HANDLING MO 1] $20,000.00 $20,000.00
M&B Subtotal $40,000
Safety (5%) $8,313

Inflation (10%)

$16,627

TOTAL

$231,210
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Texas
Department
of Transpottation

Proposal Information
District Houston County |Harris

HSIP Project Submission

Comments Non-Incapacitating Crash

IDs:17397902,16437842,15559985,15650758,15842125

File Name HOU_YaleSt&CenterSt_Houston Supervised By Sherry Weesner

ion
EST

Primary Roadway YA

Control Section(s) |B71457,B13377

Limits From Intersection of Yale St and Center 5t| DFO*  |29.771,-95.399

Limits To Intersection of Yale St and Center St| DFO* 29.770,-95.398
*Lat/Long pairs for off-system

On or Off System Off Speed Limit 30

Length 0.015 Current AADT 25,515

Intersecting Roadway |[CENTER ST Speed Limit 30

On or Off System Off Current AADT 2,261

Crashes K

Targeted or Systemic |Systemic

Work Code(s) 108 A |0

Preferred Letting 02/2022 B |5
Sl 11.93

Bid ltems (See Guidelines instructions) | $ 704,908

ROW (if required)

Mobilization and Barricades (2 8%) $ 70,491
Safety (2-5%) $ 35,245
Inflation (= 10%) $ 70,491
Total $ 881,134

This information is collected for the purpose of evaluating and enhancing the safety of highways. The review
farm is not subject to discovery nor admissible as evidence in a case to recover damages arising out of the
underlying accident. Do not release this information to the general public, in fitigation, or under the Public
Information Act without first obtaining the advice of legal counsel,

Form Rev
1172019
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September 17, 2020

Ms. Carol Ellinger Haddock, P.E.
Director
Houston Public Works

Re: Funding Commitment for 2020 HSIP Submittal of the Intersection of Yale and Center Streets
Safety Project

Dear Ms. Haddock,

The intersection of Yale and Center Street has a history of collisions that makes this location a candidate
project for the 2020 Off-System Highway Safety Improvement Program (HSIP). The proposed project
will replace existing traffic signals with new traffic signals, per current City of Houston design standards.
This countermeasure will modernize the intersection and provide clear visibility to allow sufficient
stopping sight distance. The new traffic signal will have mast arms, three (3) signal heads, including one
(1) left turn light, with an overhead street name sign. The signal pole will also feature a countdown
pedestrian signal and pedestrian push button stations for pedestrian purposes.

The Memorial Heights Redevelopment Authority (MHRA) is committed to providing the 10% local
match commitment for the project, per program requirements. MHRA will also provide the costs
required for any project design and development activities and will be responsible for cost overruns
associated with said improvements.

Thank you for submitting this project for funding on behalf of the Memorial Heights Redevelopment
Authority.

Sincerely,

Ann Lents
Board Chair
Memorial Heights Redevelopment Authority (MHRA)

cc: Sherry Weesner, PE — MHRA President
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Memorial Heights Redevelopment Authority (MHRA)

Intersection of Yale Street and Center Street

Highway Safety Improvement Program (HSIP) Candidate Project

August 2020

The intersection of Yale and Center Street (See Figure 1) has a history of collisions that make this
location a candidate project for the 2020 Highway Safety Improvement Program (HSIP). The HSIP

aims to reduce fatalities, incapacitating injuries and non-incapacitating injuries on all public

roads. Using the required data from Crash Records Information System (CRIS), this intersection

has been evaluated to determine project eligibility.
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TBPE NO. F-199%0 THE GOODMAN CORPORATION

CRIS data from 2017 to 2019 indicates there were a total of 27 intersection related crashes at the
intersection of Yale Street and Center Street. Of these 27 crashes, 9 (33.3%) of them were red-
light related crashes.! Among the 9 red light related crashes, one of them involved a cyclist who
experienced a non-incapacitating injury in 2017. The high crash frequency of red-light related
crashes are understandable given current site conditions. On Yale Street, drivers traveling
southbound experience grade changes and then encounter an underpass, which creates visibility
issues with the immediate signal. The signals can be easily obstructed by vehicles and overlooked
by distracted drivers {See Figure 2}.

.Figure 2. Southbound traffic signals at Yale St. and Center 5t. intersection

Drivers traveling on the single north bound lanes experience signal visibility issues as well and are
unable to determine vehicles approaching the intersection (See Figure 3). Poor signal visibility at
this intersection is thought to be a major contributor for crashes.

1 Red-light related crashes: crashes that disregard stop and go signal; crashes that disregard stop stgn or light; crashes falied to yield right of way
-turn on red; crashes failed to yield right of way- turning left.

2




TBPE NO. F-19990 THE GOODMAN CORPORATION

Figure 3. Northbound traffic signals at Yale 5t. and Center 5t. intersection

Proposed Solution

Due to the difficulty in seeing the existing signals, new traffic signals, per current City of Houston
design standards, are proposed. This countermeasure will modernize the intersection and
provide clear visibility for sufficient stopping sight distance. The new traffic signal will be at least
20 feet tall with a mast arm length of a least 25 feet, It will have 3 signal heads, including 1 left
turn light, with an overhead street name sign. The signal pole will feature a countdown
pedestrian signal and pedestrian push button stations for pedestrian and cyclist safety purposes
{see Figure 4).

According to the HSIP function codes, improving traffic signals (Work Code 108) has a reduction
factor of 24% on eligible crashes with 10 years of service life.
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Figure 4. Typical Mast/Arm Pole Fixture Configuration

Project Cost

The project is anticipated to have a construction cost of approximately $881,000. These costs
would be pursued on a 90/10 basis through the TxDOT HSIP program. The cost to design the
project and the 10% match would be provided by the MHRA.

Project Benefit per HSIP Criteria

The analysis was conducted from 2017 to 2019. There was a total of 27 eligible crashes with no
fatal or incapacitating crashes and 5 non-capacitating crashes. The cost benefit ratio for 2017 to
2019 is 1.93. This project is eligible for the HSIP off-system call for projects and can be
implemented per the program timeline requirements.
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VIDEQ DETECTION NOTES

1

2.

P‘

*

o

o™

~

VIDEQ DETECTION PROCESSOR UNIT SHALL BE
INSTALLED INSIDE CONTROLLER CABINET.

VIDEO DETECTION CAMERA & BRACKET SHALL BE
INSTALLED AS DETAILED OR'AS DIRECTED 8Y
THE VIDED DETECTION SUPPLIER.

CAMERAS SHALL BE MOUNTED AS FAR OVER THE
ROADWAY AS POSSISLE

567 (MIN.) STAINLESS STEEL BANDING MATERIAL SHALL
BE USED 7O INSTALL CAMERA MOUNTS.

WHEN AIMING CAMERA, HORIZON SHALL NOT BE
VISIBLE N THE FIELD OF VIEW.

CAMERA ENCOSURE ASSEMBLY SHALL BE RDTATABLE
AFTER JNSTALLATION TO PROVIOE PROPER ALIGNMENT.

ALL CABLE ENTRY AND EXIT POINTS IN THE MAST ARM
AND/OR POLES SHALL BE WATER TGHT.

TWO STAINLESS STEEL
SEY SCREWS

SUNSHIELD
CAMERA HOUSING

STEEL STRAIN vorm‘/

CAMERA ASSEMBLY CONSISTS OF

AND BRACKET ASSEMBLY

MAST ARM CR
LUMINAIRE ARM

USE WATER TIGHT

5/B" (MIN) STAINLESS CONNECTION

STEEL BANDING 2 PLACES MIN.
ORIP LOOP

SUNSHIELD
CAMERA HOUSING

SIOE VIEW

CAMERA MOUNTING BRACKET

CAMERA, LENS, ENCLOSURE. SUNSHIELD

* 4,07 PIPE EXTENSION

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

WHEN MOUNTED ON
TRAFFIC SIGNAL
MAST ARM

VIDEQ CAMERA MOUNTING DETAILS

{NOT TO SCALE)

o]
TRAFEIC GIN
. /-

CITY ENGINEER

B

DIRECTOR OF
HOUSTON PUBLIC WORKS

EFF DATE: JUL—-01-208

DWG NO:

0288312




MOUNT ANTENMAS TO PROVIDE THE HIGHEST LEVEL OF RELIABIUTY

SETWEEN SENDING AND RECEMNG UNITS. WELDED CAP YAGH ANTENNA

2. PERFORM A PATH STUDY TO DETERMINE EXACT MOUNTING LOCATION F e
ANTEHNAS BY RADIO SUPPLIER. 2" GALVANIZED STEEL fion/nas
JNSTALL ANTENNAS AS DETAILED OR AS DIRECTED BY THE SPREAD w s = oA
SPECTRUM RADIO SUPPLER. [
FURNISH MOUNTING BRACKETS FOR ANTENNAS ATTACHED TO VERTICAL * 2" GALVANIZED STEEL
PIPE AS RECOMMENDED BY SPREAD SPECTRUM RADIC SUPPLIER. w WOUNTNG ..ﬂﬂm

UNLESS NOTED, USE 5/8" STAINLESS STEEL BANDING MATERIAL
TC INSTALL ANTENNA MOUNTS.

PROVIDE WATER TIGHT CABLE ENTRY AND EXIT FOINTS IN THE
TRAFFIC SIGNAL MAST ARM ANR/OR #OLES. F¥

TRAFFIC SIGNAL
MAST ARM

FOR SPREAD SPECTRUM COAX OR HELIAX CABLE ATTACHED TO LUMINAIRE
ARM, PROVIDE UV STABIJZED TE-WRAP THAT IS APPROVED FOR QUTOQOR USE

/lumﬁ Logr

MAST ARM MOUNT

AGE ANTENHA
] VERTICALLY
¥ 40 PIPE EXTENSION WHEN POLORIZED
bt o2
u O LUMINAIRE ARM.
- MNA _M /e e
- Fss TAGH ANTENNA
ﬁzw»wnﬂm_zu PLACES MIN VERTICALLY gririne
N POLORIZED
*EX ENTRY INTO STEEL POLE
QR GONOUIT WEATHERHEAD 1-1/2° (1-7/87 00)
O WOOD POLE GALVANIZED STERL Va *
, MOUNTING PIPE 2" GALVANIZED STEEL
(5" LONG MINIMUN) MOUNTING PIFE
{4 LONG MINIMUM)
STEEL STRAIN POLE
OR WOOD POLE N

*%
SIDE VIEW

GROUND ANTENNA MOUNT
To STEEL STRUCTURE (TYP.)
OR 8 ARMORED

TWO FASTEMERS CABLE QN WODD POLE
WAINIMUM *kk
COAX OR HELIAX CABLE TO RaDIO
BRIP LOOP
CITY OF HOUSTON
HOUSTOM PUBLIC WORKS
MOUNT . D, MOUNT BRACKET

ANTENNA MOUNTING DETAILS

{MOT TO SCALE)

HOUSTON PUBLIC WORKE

EFF DATE: JUL—Q1-2018 DWG NO:  02823-13
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LOAR SIDE CONDUIT

-7

__rlll Copper-Clad Sloel Ground Rad

¥ Sexw

BUSHING HUST BE INSTALLED AND A EONDING JUNPER
FRONT VIEW

TY C SHOWN, TY A SIMILAR EXCEPT THAT TY A SHALL HAVE
NDIVIBUAL CIRCUT SREAKERS WMOUNTED ON A EQUIPMENT

MOUNTING PANEL. €8 HANDLES SHALL FROTRUDE THROUGH
HINGED DEAGFRONT TRIM.

PROPERLY TERMINATED.

2

.4).!..

E,

INE

62

e
LOAD LOAD

[+]

16" uﬂm—mv'_
"
|
|
|

|
#

+

EE A

i B

SECTION A-A

Rzinforcing Steel

LOAD BIDE CONDLIT

N e
- )

I“,'D” .-..III:N Equipmeni Mourting

(s) |3 TR Studs (as requirad)

! @

t

i

1

1

1 j

1

| Equipmant Mounting
Studs {as required)

[

1

1
a1

[

xm [T Bell End Fittings
fLE

S

LOAD SIDE CONDUT c I _(_ LINE SDE CONBLIT

A Coppar-Clad Steat
5 Ground Rod
S XA
SIDE VIEW

el

rd

ANCHOR BOLT DETAIL

GENERAL NOTES:

1. THE PEDESTAL SERVICE SHALL BE UL TYPE 3R, AND SHALL
BE GONSTRUCTED OF A MINIMUM OF 12 GAUGE STAINLESS
STEEL DR ALUMINUM AS REQUARED. STAINLESS STEEL, SHALL
NOT BE PAINTED. FOR ALUMINUM, THE FINISH SHALL BE AN
ELECTROSTATIC APPLIED POLY-URETHANE BAKED ON POWDER,
LUSHT GREEN {N COLOR, OR COLOR A5 SHOWN ELSEWHERE
AND AS APFROVED 8Y THE ENGINEER. THE FRONT OF THE
INTERIQR DEAD FRONT TRIM SHALL BE PERMANENTLY LABELED,
"DARGER HIGH VOLTAGE" WiTH DSHA STYLE LABEL, THE
EXTERIOR OF THE PECESTAL SERVICE DOOR SHALL BE
PERMANENTLY LABELED WITH A PLACARD AS TO TS USE
(LE. ROADWAY LIGHTING, TRAFFIG SIGNALS, ETC.). PLAGARD
5HALL BE NEAT AND FROFESSIONAL [N APPEARANCE. LETTERING
SHALL BE £ MINIMUM HEIGHT.

2. UTILTY ACCESS DOCR SHALL HAVE STAINLESS STEEL PIANG
HINGE AND PROVISIONS FOR PADLOCKING.

3. PEDESTAL DOOR SHAL, HAVE STAINLESS STEEL PIANG HINGE
AMD STAINLESS STEEL LATCH WITH PROVISIONS FOR PAOLOCKING.

4. METERAGGESS SHALL BE HINGED AND GAPABLE OF PADLOCKING.

5, ALl MOUNTING HARDWARE AND INSTALLATION DETALS OF
SERVIGES SHALL BE IN ACCORDANCE WITH LITILITY CONPANY
SPECEICATIONS. THE CONTRACTOR 15 RESPONSIBLE FOR
CONTACTING THE LOGAL UTILITY COMPANY AND OBTAINING
THEIR APPROVAL OF PEDESTAL DETAILS PRIOR TO MAKING
SUBMITTAL TO THE GITY AND PRIOR TO CONSTAUCTING THE
ELECTRICAL PEDESTAL SERVICE. ANY CHANGES REQUIRED
BY THE UTILITY COMPANY SHALL BE NOTED ON THE SUBMITTALS.

8. METER SOCKET SHALL BE A MINIMUM OF 100 AMF RATING AND
SHALL COMPLY WITH THE LOCAL UTILITY REQUIREMENYS.

7. PHOTOELECTRIC CONTROL SHALL MEET THE REQUIREMENTS AS
SHOWN ON ER(5). SHIELD TO CONTROL STRAY LIGHT 18 ALLOWABLE,

THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROPER OPERATION

OF THE PHOTC-ELECTRIC CONTROL. THE CONTRACTOR SHALL
MOVE ARDICR ADJUST OR SHIELD THE PHOTOCELL FROM STRAY OR

12, AL GONDLIT AND CONOUGTORS ATTACHED TO THE PEDESTAL
SERVIGE AND WITHIN 12 INGHES OF THE PEDESTAL SERVICE
WILL NOT BE PAID FOR DIRECTLY, BUT SHALL BE SUBSIDIARY
TO THE PEDESTAL SERVICE. ALL SERVICE CONDUIT AND
CONDUCTORS FROM THE UTILITY COMPANY TRANSFORMER
TQ A POINT 12 INGHES FROM THE THE PEDESTAL SERVICE
SHALL BE B0 FOR SEPARATELY. SERVICE CONDUIT SHALL BE
THE SIZE AND TYPE AS SHOWN IN THE ELECTRICAL SERVICE
DATA,

DIMENSIDNS MAY VARY TO ACCOMODATE REQUIRED EQUIPMENT,
UTILITY COMPANY REQUIREMENTS, OR MANUFACTURER'S

B

STANDARD EQUIPMENT DIMENSIONS, THE SONTRACTOR SHALL
SUBMIT TO THE ENGINEER FOR APPROVAL, SiX (8) COPIES OF
BROCHURES ANDIGR DRAWINGS OF THE PEDESTAL SERWICE
YO BE SUPPLIED, INGLUBING AGTUAL DIMENSIGS, AND A PAINT
COLOR SAMPLE.

14. A SEPARATE ENCLOSURE AS SHOWN ON TxDQT STANDARD
EB(#%) OR ER{5) FOR PHOTOCELL SHALL NOT BE USED FOR PEDESTAL
SERVICES. PHOTOGELL SHALL BE INSTALLED AS SHOWMN HERE,

15, THE PEDESTAL DGR SHALL HAVE A MECRANICALLY ATTACHED
DATA PEOKET ON THE INSIDE. AOCKET SHALL B EITHER METAL
R THEMOPLASTIC AND SHALL MEASURE AT LEAST 12INCHES
BY 12 INCHES, THE CONTRACTOR SHALL PREFARE AND SUBMIT
A SCHEMATIC CRAWING UNIQUE TO AN INDIVIDUAL SERVICE. THE
APPROVED DRAWING SHALL BE LAMINATEG AND PLACED IN THE
DOGUMENT POCKET OF 7HE SERVICE AT THE TIME CF SHIPMENT
TO THE JOB SITE, ALL ARPLICABLE WIRING DIAGRAMS AND PLAN
SHEET LAYOUTS FOR ALL EQUIPMENT AND BRANCH BREAKER
GIRCANTS SUPPLIED BY THAT SERVICE SHALL ALSO BE LAMINATED
AND PLACED 1N THE DOCUMENT POGKET PRICR TO SHIPPING.

6. GROUND ROD CLAMP TO BE UL LISTED FOR DRECT BURIAL ALL
NON-CONDUCTIVE GOATING TG 2E REMGVED FROM GROUND ROD
VIRE TO SE #8 AWG SOLID COPPER. METAL CONDUIT ELLS TO HAVE
GROUNDING BUSHING AND SONDING JUMPERS CORRECTLY
INSTALLED.

AMBIENT HIGHTTIME LIGHT OR SHALL MAKE ANY OTHER ADJUSTMENTS 17, ALl CONDUITS ENTERING ENCLOSURES FROM UNDERGROUND MUST

REGUIRED FOR PROPER GPERATION. THE PHOTOCELL SHALL FACE
NORTH WHEN PRACTICABLE. UNLESS OTHERWISE SHOWN ON THE
PLANS, THE PHOTOGELL SHALL TURN ON THE ILLLMINATION SYSTEM
AT 1.0 +() 0.5 FOOTCANDLE AND TURN OFF THE ILLUMINATION
SYSTEM AT TWO FOOTCANDLES RIGHER THAN TURN ON.

4, THE CONTROL STATION (H-C-A SWITCH) SHALL BE AS SHOWN ON
TwOOT STANDARD ED(S} EXCEPT THAT H-O-A SWITCH OFERATING
HANDLE SHALL PROTRUDE THROLGH HINGED DEADFRONT TRIM AND
NEMA 1 ENCLOSURE WILL NOT BE REQUIRED.

9. CONCRETE FOR PEDESTAL SERVICE FOUNDATION SHALL, 8E GLASS A
OR C, AND SHALL BE IN ACCORDANCE WITH TDOT ITEM 420,
“CONCRETE STRUCTURES™, EXCEPT THAT CONGRETE WILL NOT BE
PAID FOR DIRECTLY BUT SHALL BE CONSIDERED INCIDENTAL

10. REINFORCING STEEL SHALL BE #4 REBAR iN ACCORDANCE WATH
TROOT ITEM 440, "REINFORCING STEEL".

13. ANCHOR BOLTS SHALL BE ABMSS IN ACCORDANCE WITH ITEM 449,
“ANCHOR BOLTS". ANCHOR BOLTS SHALL BE u&r\ INCH X 12 INCHES X
4 INCHES {DIA. X LENGTH X HGOK LENGTH).

LEGEND

1. METER SOCKET, (when requined}

2. METER SOCKET 4" x 6" Plexighax window insiolled In tha lid.
3. EQUIPMENT MOLINTING PANEL

4. PHOTC ELECTRIC CONTROL WINDOW, (whan requirsd)
5, HINGED DEADFRONT TRIM

6. LOAD SIDE CONDUIT AREA,

7. LINE SIDE CONDUIT AREA

&, UTIUTY ACCESS DOGR, wilth handle

¢. PEDESTALDCOR

10, HINGED METER ACLESS

41. CONTRQL STATION (H-Q-A Switch}

12, MAIN DISCONNECT

13. BRANCH CIRCUIT BREAKERS

SE SEALED, $ILCONE SEALL NOT BE ALLOWED.

18, ALL CONDUCTORS SHALL BE MEGGED AND PULL TESTED. TRAFFIC
SIGNAL CARLE NOT TO BE MEGGED AFTER CONNECTION, AS
ELECTRONICS WILL BE DAMAGED,

18, TOP OF CONGRETE FOUNDATION TO BE FiNISHED IN A NEAT AND
WORKMAN LIKE MANNER. |F LEVELING WASHERS ARE USED, NO MORE
._.I.)va IN. HEIGHT SHALL 8E USED AT ANY ONE CORNER. MAXIMUM

OIP OR RISE IN FOUNDATION IS NOT TO anmm,uu\w IN PER FOOT.
WHEN PROPERLY INSTALLED, TOP OF SEAVICE ENCLOSURE SHALL.
READ LEVEL FRONT TO SACK AND SIDE TG SIDE 5.5._.__2““.v IN.
ROCKING SR MOVEMENT GF THE SERVICE ENCLOSUSE SHALL 88
PREFARED BY THE CONYRACTOR AT NO COST TO THE STATE

20, LIGLID TIGHT FLEXIBLE METAL CONDIUIT SHALL NOT BE ALLOWED
QN PS TYPE SERVICES.

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

ELECTRICAL SERVICE SUPPORT
PEDESTAL SERWVICE TYPE PS

{NOT YO SCALE}

Wy,

DIRECTOR OF
HOUSTON PUBLIC WORKS

| EFF DATE: JUL-01—-2018 DWG NO:  02833-14




POLE CAR
=

1147

1=POINY RACK =
6" MINIMUM
127 MAXIMUM

3-§4 AWG XHHW WIRE AND
T—#6 GROUND

TO BE USED ON__|

SERVICE OROP

TO COMPLY
ELECTRIC COMPANY
REQUIREMENTS

7"
GALYVANIZED
RIGID METAL

5 WiN
£' MAX

GOUPLING 6"

CONDUIT —=s

ABOVE GROUND

11/47

o

-

METER POl

NOTES:

. /I 2424 04"

COMCRETE FOUNDATION

TWO HOLE CONDUIT STRAP

12" FROM THE TOP OF WEATHERHEAD
1/4" %X 207 X 17 STAINLESS STEEL
SCREWS DRILLED AND TAPPED TYPICAL

i~ 1 1/4" GALVANIZED RIGID METAL CONOUIT
4 1/2"x 21" STEEL GALVANIZED POLE

WETER RECEPTACLE 1/4 X 20 X 1"

t 1/4°  TWO HOLE CONDUIT STRAP
3' MAXIMUM FROM THE TOP OF
BRASS SCREWS DRI

OFFSET

"SQUARE D° WEATHER PROOF CIRCLIT
BREAKER BOX TYPE Q0 100 AMP WITH
ONE 60 AMP. AND ONE 30 AMP. BREAKERS

{LUMINARIES).

E~XHHW #4 INSULATED WRES & 1-§8
GROUND. COLOR AND USE AS SHOWN ON
WRING DETAIL. BOND THE NEUTRAL BAR TO
THE PANEL OOX USING THE GREEN FINISH
BONDING SCREW PROVIDED BY THE
MANUFACTURER OF THE PANMEL. INSERT
BONCING SCREW THROUGH THE HOLE IN THE
NEUTRAL BAR AND THREAD INTC HOLE IN THE

BOX.

1/2° GALVANIZED RIGID METAL CONDUAT

HBEAVY DUTY GROUND CLAMP TYPE G
02 /GEDNEY G-50G OR APPROVED

EQUIVALENT

5/8" DiAx10'=0" COPPER
CLAD STEEL GROUND ROD

ASSEMBLY
(AERIAL SERVICE

NOT TO SCALE

1. CLEARANCE FOR SERVICE ENTRANCE AND DROP CONDUCTORS
12 FT. ABOVE FINSHED GRADE, SIDEWALKS, RESIDENTAL DRIVEWAYS
OR AREAS WHERE TRUCK TRAFFIC |$ NOT ENCOUNTERED TRUCKS
SHALL BE DEFINED AS ANY VEHICLE EXCEEDING 8 FT iN HEIGHT.

2, 18 FT. OVER NON—RESIDENTAL DRIVEWAYS, PARKING LOTS.
ALLEYS AND OTHER ARFAS SUBJECT TO TRUCK TRAFFIC
22 FT. OVER PURLIC STREETS AND ROARS

1
POLE CAP 1174
ﬁ B I WEATHERTIGHT

AND TAPPED

4
D

5 MN
& MAX

I
POLE

1/4°  OUTER
AMETER GALVANIZED

OFFSET e

P
GALVANIZED RIGID
METAL CONDUIT —ee

HEAVY DUTY GROUND
CLAMP TYPE G O~Z/

GEDNEY 6-308 —— )

“SQUARE, D" WEATHER PROOF CIRCUIT
BREAKER BOY TYPE GO 100 AMP WTH

ONE 60 AMP. AND ONE 30 AMP. BREAKERS
(LUMINARIES).

fo—— B=XHHW #4 INSULATED WRES & 1—g&8 GROUND.
COLOR AND USE AS SHOWN ON WRING DETAIL.
BOND THE NEUTRAL BAR TO THE PANEL BOX
USING THE GREEN FINISH BONDING SCREW
PROVIDED BY THE MANUFACTURER OF THE PANEL
INSERT SONDING SCREW THROUGH THE HOLE IN
THE NEUTRAL AR AND THREAD INTO HOLE IN
THE BOX.

[0 ™~—1/2"  GALVANIZED

RIGD METAL CONBUIT
[~~~—COUPLING &
ABOVE GROUND

48"

[

T3

i VL

24524  x4"
LCONCRETE
FOUNDATION

5/8" DlAxI0'—0" COPPER
~—— $(AD STEEL GROUND ROD

NOT TO SCALE

SIGNAL

POLE

CONTROLLER

METER “TCABINET

AS PER FOWER
COMPANY
REQUIREMENTS

DISCONNECT

80X
/

"LB" CONDULET
{SIZE TO BE
SPECIFIED ON
SIGNAL LAYOUT)

NG T AN

M TE NTROLLER,
! Al

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

METER LOOP

{NOT TO SCALE)

i DIRECTOR OF
HOUSTON PUBLIC WORKS

EFF DATE: JUL-01-2018 DWG NO: 0289315




[}
DRiLL. & TAP
2 — 1/4° - 20 x 1/2° LONG

RH SCREWS STRAP ONLY

/4" - 20 x 1 1 /7T
LONG RH SCREWS

SIDE

| THREE (3} — 1 378" KNOCK OUTS
SPACED AS SHOWN

2
11/47

r {(FOR 1* CONDUIT)

Y rlwvl [T MATERIAL: 12 GA. SHEET STEEL

1)
o

FiNISH: COMPLETE BOX SHALL BE HOT
DIPPED GALVAMIZED AFTER FABRICATION,
PER ASTM 123—GE OR LATEST REVISION
WTH 2 oz PER 50. FT. OF COATED AREA.
RERUN ALL TAPPED OPENMNGS.

Nl_ FASTENINGS: 7O 9E NON—FERROUS MATL
o~

RANTIGHT JUN X

8" X £ X 5" Q.A, DI
3 - ¢ /8 50TTOM K.O.

4
.ﬁx 1/8* STRAP

DRILL, & TAR
2— 147 20 x 1/2° 16

I~ RH MACHINE SCREWS
AS SHOWN

i

F
MACHINE SCREW sinE
FIVE {8) - 1/8" KNOCK 0UT
SPACED AS SHOWN
In\llmox ¥ RIGID CONDUIT
N 7 MATERIAL: 12 GA. SHEET STEEL

137 FASTENINGS: TO BE NON-FERROUS MATL.

114" EQ SPA

BOTTOM
RERUN ALL TAPPED
OPENINGS AFTER GALVN,

RANTIGHT JUNCTION BOX
2 X 5 X 127 A DIM.
5 — 1 3/8" BOTTOM K.O.

FINISH:  COMPLETE BOX, SHALL BE HOY DIPPED GALVANIZED
AFTER FABRICATION, PER ASTM 123—E8 OR LATEST
AEVISION WITH 2 oz PER SQ. FT. OF COATED AREA.

/8" THRY BOLT H CONDUCTORS
woon PoLE~ | | \.Tmux _ 40 (M)
H TRAFFIC SIGNAL
~ 12" (W) INTERCONNECT
LOG SCREW -~ b~ LOG SCREW 127 (an)_ CATY
™~ SOUARE WASHER - SwaT
SQUARE WASHER: \A SGUARE WASHER ] Hoo mmmmmmw:m“wm:ﬂma . .
$/8" £YE BOLR % T $6° MIN. HEIGHT ABOVE
1/4" QUCK DEAD ENO., A - 3/4" QUICK OEAD END i T STREET
1 17 MIN. HEIGHT
oD PoLE — w (ABOVE EASEMENT)
L o 355" {NTEGRAL INTEGRAL MESSENGER CABLE L —r
E GALV. STEEL MESSENGER
CONDULETS j CABLE _
Tall, €
6 o EJ‘L.\
CONTRACTOR SHALL TRIM TREES AND APPLY . .
WO PRESERVATIVE AS DIRECTED BY ENGINEER
DETAIL, A, AND/OR APPROVED CITY OF HOUSTON REPRESENTATIVE. Tall, B CITY OF HOUSTON

ELECTRIC CO. PRIMARIES ,\

([ ELEGTRIC CO. — SECONDARES

CITY OF HOUSTON — INTEGRAL MESSEMGER CASLE
CABLE TV — CABLE
SOUTHWESTERN BELL TELEPHOME £G. — CABLE

{SEE DETAL "C)

J=BOX
SEE DETAIL A"

J HOoK
SEE DETAIL "B”

NEUTRAL
PRIMARY

e SECONDARY

HOUSTON PUBUC-WORKS

HARDWIRE INTERCONNECT DETAILS

(NOT TO SCALE)
i W DY
INEER
DIRECTOR OF
£ HOUSTON PUBUIC WORKS
CiTY ENGINEER
EFF DATE: JUL—01-2018 DWG NO:  02883-18




Tk

MEDIAN NOSE MODIFICATION

)
VARIES
0 MR,

TYPICAL TRANSITION LENGTHS

SUGGESTED MAXIMUM SPACING OF DEVIGES

' STRAPPING CABLE, OR INSALLING LOGP DETECTORS

|

unE.

——— Bem o e = e

ONE LANE CLOSURE W/ FLAGGING OPERATION O

SIDE STREET FOR INSTALLATION OF SIGNAL POLES

RK]
X —
e L _ ﬁ COHES SPACD @ (RE TN ot 4 o TR LIPR,
- L Ca T — T | o o HA] v || oo
* T F ACRERS A ¥ L e TES maigm.
X * FLAGPERSON SHALL WEAR & HARD % 35 f-%g S
FLAGPERSON HAT AND AN ORANGE SAFETY VEST. SIGNR, Word 40 ' 40
Lo v =
= 45 45
Ei 19
o FLAGGING OPERATION FOR HANGING SIGNALS, S5_| L=ws | 85 [10'~1400 B
80 '] 8¢ 120’130 s00°

Sm=POSTED “—Hun:.vxu

LEGEND
O] wenvr wore venaE

=]  FLASHING ARACH PANEL

NOTES:.

1. ALL JRAFFIC CONTROL OEMCES SHALL BE INSTALLED IM
ASCORDANCE WITH THE "TEXAS MANUAL CH UNIFORW

TRAFFIC CONTROL DEWICES", LATEST REVIION.

2 THE MislMUM LANE WIDTH ALLOWED IS 10 FEET. THE Ml
BUFFER ZONE BETWEEN THE WORK ZONE AN ADJACENT

TRAFFIC 15 2 FEET.

A FLORESCENT DRANGE SHALL BE THE BACK CHOUND COLOR OW

ALL WORK ZOME SICHS.
4, THE CONTRACTOR SHALL REMOVE ADYANCE SIGNS
CONSTRUCTICH OPERATIONS ARE UNRERWAY.

5 GESTRUCTIONS OR HAZARDS AT THE WORK AREA SHALL BE
CLEARLY MARKED AND DELNEATED AT ALL TIMES.

& ALL HOLES, TRENCHES CR OTHER HAZARDOUS ARTAS SHALL
BE, ADEQUATELY PROTECTED BY UGHTS R OTHER

PROTECHVE DEMICES,

7. TRENCHES SHALL BE COVERED OR SURROUNDED WITH CRAMGE
FLASHC CONSTRUCTION FENCE AS DIRECTED BIY THE ENGHEER
B FLAGGER ANQ FCWR0-7a SIGN MAY BE REQUIRED ACCORDING

TQ FELD COHDITIONS.

g, VEHICLES PARKED N ROADWAY SHALL BE EQUIPPED WITH TWG

STROBES,

WHEN KO

OME LANE CLOSURE IN EACH DIRECTION FOR

HANGING SPAN WIRE AN} TEMPORARY GABLE

HOUSTON PUBLIC WORKS

CITY OF HOUSTON

FOR SIGNAL CONTRUCTI

TRAFFIC CONTROL PLAN

ON
(NOT TO SCALE)

[ ilGpL

DIRECTOR O
HOUSTON PUBLIC WORKS

-2018 DWG NG

EFF DATE: JUL—O1

q2883-17




SDTWALK CLOSED

ASC OTHER S0€

(CPTIONAL)

=1
— (&

A
A
T

SCEWALK CLOSED

<>

YSE OTHER SRE

_ TEMPORARY

— - MARKING FOR
CROSSWALK LINES
(CROSS-HATCHING
OPTIGNAL)

QAIDBALIC 55,0880

SIDEWALK
CLOSED

ﬂuégg
=
CROSS HFRE

ROAD
WORK
AHEAD

{OPTIONALY

E

FRONT VIEW

Siw PHOTOVQLTAIC MODULE (2 =a.)
CONSISTS OF POLE MCUNT
BRACKET AND MOUNTING
HARDWARE, INCLUDING

B-BOLTS

MOUNTING HARDWARE
CONSISTS OF HUB PLATE,
ONE-WAY VERT. ARM ASSY.
AND SIGNAL CLOSURE XIT.

AUTOMATIC /EAGLE
SIGNAL 12° BEACON

MOUNTING HARDWARE
CONSISTS OF HUS PLATE,
ONE—-WAY VERT. ARM ASSY.
AND SIGNAL CLOSURE KIT.

AUTOMATIC /EAGLE
SIGNAL 127 BEACON

CABINET MOUNTING
HARDWARE

ELTEC. BATTERY/CONTROLLER
CABINEY CONSISTS OF
CONTROLLER W/INTERNAL
FLASHER, VOLTAGE METER,
CURRENT METER, NTC~17H TIME
CLOCK, GEL BATTERES (2} AND
WIRING HARNESSES

D

m ...

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

SCHOOL ZONE FLASHING BEACON

CROSSWALK CLOSURES AND
PEDESTRIAN DETOURS, SOLAR

(NOT 70 SCALE)

Py
= A
TR, C ENGINE]
BIRECTOR OF
CITY ENGINEER

HOUSTON PUBLIC WORKS

EFF DATE: JUL—01-2018 DWG NO:  02853-18




DMZ
=2 CONTROLLER DYNAMICMESSAGE

o GABINET SIGN {DMS)
TO OTHER GIG & NODES .ﬂ‘-u

900 MHZ
WIRELESS
ETHERNET

CABLE

TRAFFIC
CONTROLLER
CABINET

NOTES: )
1. GG E SYSTEM COMPGNEMT SCHEMATIC OVERVIEW.

2, ROAD REPRESENTATION IS NOT TO SCALE.

3. ALL ILLUSTRATED AERIAL CLEARANCES ARE PER
NATIONAL ELECTRICAL CODE (N.E.C))

. GROUND HAS SEEN ILLUSTRATED AS TRANSPARENT
T0 VIEW SERVICE BOX & CONDUIT LOCATION.

ry

=
10,/100 BRANCH o»zmx_»
FIBER OPTIC CARLE A |
10 FIELD SWTCHES ..! a ’
L CCTV CONTROLLER
CABINET
TRAFFIC m. COMMUNICATION
CONTROLLER SERVICE 50X
GIG E FIBER OPTIC CABLE CABINET
BACKBONE CONDUIT l
P nozqmochm
— CABINET
[
10/100 BRANCH
806 WHZ FIBER OPTIC CABLE -~
WRELESS -
ETHERNET COMMUNICATION
SERVICE BOX
COMMUNIGATION
SERWCE BOX
&
-‘ SNOE SHOE S CABLE SYRAPS
TRAFFIC = 1 SPLICE ENCLOSURE
10 OTHER GIG E NODES CONTROLLER /?mw:ﬁ
CABINET COMUUMICATION oRoOP
SERVICE BOX . CABLE
TRAFFIC
CONTROLLER
CASINET
SNOE SHOE 1w ) .
CABLE STRAPS
“ SPLICE ENGLOSURE 5
n»AArA\m. (AERIAL) ﬂ.m..m: 7
DROP

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

COMMUNICATIONS OVERVIEW

(NOT TO SCALE)

Pzl
L DIRECTOR OF
HOUSTON FUBLIC WORKS

728

EFF DATE: JUL—01—2018

DWG NO:

0289318




MCOULAR EXTENSION

FIBER _OPTIC
SPUCE/ DROP

@

86

NQ, 3 REINFORCING STEEL

L.EGEND

SPLCE CLOSURE BRACKET PROVIDES
MINIMUM £ID CLEARANCE OF 2" AND
SUPPORTS FIBER OPTIC SPLICE

mwmw._zmﬁu DIA. X 24" LONG AT 18

NYLOW TES

HEAVY DUTY REMOVABLE LD WTH
LOCKING PROMSICNS, PROVIDNGTS,000
LB. QVER 10" SQUARE STATIC

LOAD SUPPORT.

E" TD B" OF GROUND OR CRUSHED
ROCK BED FOR DRAINAGE.

CONCRETE APRON; 3,000 PS|

AS REQUIRED FOR THE LOCATION.{DRIVE,
SIDEWALK, PARKING LOT OR AREAS OF
LIGHT TRAFFIC).

CONDUIT BURIAL DEPTH SHALL BE
30" MIN. OR 12" (+/-2") MEASURED

30" MIN.

TO THE CEMTERUNE OF THE CONDUIT.

NO. 3 REINFORCING
STEEL

HOLE FOR 1 72" BOLT WITH RECEES
FOR HEAL - TAMMPER RESISTANT
STAINLESS STEEL PENTA HEAD BOLT

CLOSURE

24"

FIBER CABLE
SERVICE LOGP

NO. 3
| REINFORCING

STEEL

NOTE:

CROSS SECTION MIEW OF BOX
I ORDER TO VIEW DROP CLOSURE
AND CABLE CONTAINED WITHIN.

SERVICE BOX CUT AWAY SIBE VIFW

GRACKET SHALL ACCOMMODATE

CUT AWAY VIEW FOR

CONDUIT

CITY OF HOUSTON

HOUSTON PUBLIC WORKS

BOX DETAILS

COMMUNICATIONS SERVICE

(NOT TO SCALE)
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,Tw HSIP Project Submission

R

Proposal Information
District Houston County |Harris -

Incapacitating Injury Crash 1D:16416596
Non-Incapacitating Injury Crash 1Ds:15933339,15685167,17297086

File Name HOU_RIchmendAve&HayesRd, Houston Supervised By Irma Sanchez

Comments

Roadway Information

Primary Roadway RICHMOND AVE Control Section(s) {B54249,T02527,L25056
Limits Frofn Intersection of Richmond Ave and Hayes Ré| DFO* 29.728,-95.576
limits To Intersection of Richmond Ave and Hayes Rd| DFQO* 29.728,-95 576
*Lat/Long pairs for off-system
On or Off System Off Speed Limit 35
Length 0.011 Current AADT 27,603
Intersecting Roadway [HAYES RD Speed Limit 30
On or Off System Off Current AADT 6,362
PrOJeCtlﬂfOi’matIGH : Ll
Targeted or Systemic | Systemic Crashes K10
Work Code(s) 107 A i1
Preferred Letting 05/2022 B (3
Sil |94
¥ Estmate
Bid ltems (See Guidelines instructions} | $ 427,800
ROW (if required)
Mobilization and Barricades (= 8%) $ 42,780
Safety (2-5%) $ 21,390
Inflation (=2 10%) $ 42,780
Total $ 534,750

This information is collected for the purpose of evaluating and enhancing the safety of highways. The review
form is not subject to discovery nor admissible as evidence in a case to recover damages arising out of the Form Rev
underlying accident. Do not release this information to the general public, in litigation, or under the Public 1172019

Information Act without first obtaining the advice of legal counsel.
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2020 HSIP
WESTCHASE DISTRICT
RICHMOND AND HAYES

ITEM NO. ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT
01046015 [REMOVING CONC {SIDEWALKS) SY 98 $ 1200 [$  1,200.00
05316002 |CONC SIDEWALKS {5") SY 115 $ 55.00|$  6,300.00
01046001 [REMOVING CONC (PAV) SY 887 $ 8.001%  7,100.00
01046017 [REMOVING CONC {DRIVEWAYS) SY 74 $ 15001$  1,100.00
01046021 |REMOVE CONC CURB LF 181 $ 500 | $ $00.00
05316015 |CURB RAMPS (TY 20) EA 4 $ 3,000.00]$ 12,000.00
05316018 ICURB RAMPS (TY 1) SY 25 3 140.00 | $§  3,500.00
05316022 |CURB RAMPS {TY 5) SY 49 3 17000 | §  8,300.00
05066038 [TEMP SEDMT CONT FENCE (INSTALL) LF 425 $ 3.00(8  1,300.00
05066039 |[TEMP SEDMT CONT FENCE (REMOVE) LF 425 $ 10019 400.00
REMOVE AND DISPOSE OF LIGHT POLE EA 1 $ 1,500.00 | §  1,500.00
03606005 {CONC PVMT [CONT REINF - CRCP) {11") SY 887 $ 70.00 | $  62,100.00
02606073 |LIME TRT (SUBGRADE){8") SY 900 $ 500§  4,500.00
05306004 [DRIVEWAYS (CONC) SY 74 $ 7500{%  5,600.00
01606004 [FURNISHING AND PLACING TOPSOIL (6"} SY 40 3 500  $ 200.00
01626008 [ROLL SODDING SY 40 5 500 [ $ 200.00
06446078 {REMOVE SM RD SN SUP&AM (SIGN ONLY} | EA 5 $ 90.00 | $ 500.00
06446075 [RELOCATE SM RD SN SUP&AM(SIGN ONLY)l EA ] $ 40000 | §  2,000.00
60206008 [MLTPLY PV MK W/WTY (W) (12} (SLD) LF 464 $ 400]$  1,900.00
60206010 [MLTPLY PV MK W/WTY (W) (24") (SLD} LF 95 $ 8.00]§ 800.00
INTERSECTION TRAFFIC SIGNALS EA 1 $ 300,000.00 | $ 300,000.00
03606027 JCURB (TYPE II) LF 181 $ 6.00|&  1,100.00
04796001 |ADJUSTING MANHOLES EA 1 $ 1,500.00{ $  1,500.00
04796002 [ADJUSTING INLETS EA 2 $ 1,200.00 [§  2,400.00
ADJUSTING MANHOLES (WATER VALVE EA 5
04796005 |BOX) $ 70000} $ 140000
CONSTRUCTION COST| $ 427,800.00
ROW §

MOBILIZATION AND BARRICADES (10%) $  42,780.00
SAFETY {5%) $ 21,390.00
INFLATION (10%) $  42,780.00

TOTAL § 106,950.00

HSIP TOTAL ESTIMATE COST § 534,750.00

Updated 9/29/2020
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Traffic Signal Warrant Analysis Richmond Avenue at Hayes Road

I. INTRODUCTION

This report documents a traffic engineering study and traffic signal warrant analysis for the

intersection of Richmond Avenue at Hayes Road, located in Harris County. The study location for

Richmond Avenue at Hayes Road is shown in Figure 1. A site location map is shown in Figure 2.

The study was comprised of the following tasks:

o Evaluation of existing roadway characteristics, including lane configurations, intersection -
geometry, and pavement markings at the study intersection.

o Evaluation of existing traffic data, including turning movement counts and analysis of
crash data for the last 36 months.

e Recommendations and completion of a Traffic Signal Warrant Analysis (TSWA) in
accordance with the guidelines defined in Part 4, Section C of the 2011 Texas Manual on

Uniform Traffic Control Devices (TMUTCD) — Revision 2 (2014).

Figure 1 — Study Location for Richmond Avenue at Hayes Road

Stevens Technical Services, Inc, | 14531 FM 529 Suite 160 — Houston, TX 77095 | (713)828-4742 |  www.stevens-technical.com
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Traffic Signal Warrant Analysis Richmond Avenue at Hayes Road

IL.  EXISTING CONDITIONS

The existing conditions section outlines the characteristics of the approach roadways, the

intersection of the roadways, and the current land use of the study area.

A. Major Roadway: Richmond Avenue

Richmond Avenue is a minor arterial that runs east-west and has the following characteristics near

the study intersection:

e Number of Lanes — Richmond Avenue has a four-lane cross section with additional

dedicated left lanes at major intersections.
¢ Lane Width — 10 feet.
e Shoulder Width — Richmond Avenue has a shoulder of width 4 feet.

s Median Type/Width ~ Richmond Avenue has a raised median of varying widths, 28- foot
being the most occurred width of the median.

e Turn Lane — Eastbound Richmond Avenue has a delineated left turn lane towards
northbound Hayes Road at the study intersection of width 11 ft.

o Lighting — There is regular street lighting along Richmond Avenue towards either side of
the study intersection. The average space between light poles is 380 ft.

» Posted Speed Limit — 35 mph.

e Existing Traffic Control — Currently, approaches of Richmond Avenue to the study

intersection have no traffic control.

e [Existing Pavement — Concrete is in good condition having infrequent to occasional distress
with mild severity.

e Existing Signing and Markings — All signings on Richmond Avenue appear to be in good
condition with little to no deterioration and the pavement markings appear to be slightly

faded due to deterioration.

Stevens Technical Services, Inc. | 14531 FM 529 Suite 160 — Houston, TX 77095 | (713) 828-4742 |  www.stevens-technical.com
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Traffic Signal Warrant Analysis Richmond Avenue at Hayes Road

B. Minor Roadway: Hayes Road & Westchase Park Driveway

a) Hayes Road
Hayes Road is a major collector that runs north-south and has the following characteristics near
the study intersection:
o Number of Lanes — Hayes Road has a four-lane cross section and has no dedicated turning
lanes.
e Lane Width - 10 feet.
e Shoulder Width — No shoulders; raised curbs on both sides.
s Median Type/Width — Hayes Road is undivided throughout
s Turn Lane — Hayes Road has no dedicated turn lanes.
e Lighting — There is regular street lighting along Hayes Road near the study intersection.
The average space between light poles is 400 ft.

e Posted Speed Limit — 30 mph.

e Existing Traffic Control — Currently, a stop sign and stop bar provide traffic control for
Hayes Road at the study intersection.

e Existing Pavement — Concrete is in good condition having occasional distresses with slight
severity and infrequent distress with moderate severity.

e Existing Signing and Markings — All signings are in.good condition. Pavement markings

on Hayes Road appear to be worn off in some spots with the stop bar mostly faded.

b) Westchase Park Driveway

Westchase Park is a commercial space that has several businesses. One of its driveways along

Richmond Avenue align with Hayes Road and serve as the south leg of the study intersection.
¢ Driveway Width — 33 feet

¢ Existing Traffic Control — There is no traffic control device at the driveway.
» FExisting Pavement — Concrete is in decent condition having visible distresses.
o Existing Signing and Markings — There is no signage as well as visible pavement

marking.

Stevens Technical Services, Ine. | 14531 FM 529 Suite 160 — Houston, TX 77095 | (713}828.4742 | www.stevens-technical.com
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Traffic Signal Warrant Analysis Richmond Avenue at Hayes Road

C. Intersection Characteristics

The intersection of Richmond Avenue and Hayes Road is a four-legged intersection. The south
leg of Hayes Rd is one of the three driveways of Westchase Park that connect to Richmond
Avenue. At the study intersection, a stop sign controls the approaching southbound traffic on
Hayes Road, while traffic on Richmond Avenue flows freely. There is regular street lighting along
the east, west and north of the intersection. There is a horizontal curve on Richmond Avenue 1000
ft west of the intersection. There is also a slight horizontal curve on Hayes Road around 800 ft
north of Richmond Avenue. There are five traffic signals within one mile of the study intersection.
An existing conditions diagram of the study intersection is shown in Figure 3. Appendix D contains

photographbs of the intersection approaches.

D. Land Use

The study intersection is located in Houston, Texas. Land use surrounding the study intersection
is mostly commercial and residential. Towards the south of the study intersection is the Westchase
park which is a busy commercial space. The area towards the north of the intersection along Hayes
Rd is residential. Sam Houston Tollway runs one mile east of the intersection. Royal Oaks Country
Club is just 3000 ft along Richmond Avenue from the intersection. A fire station in addition to

several businesses are located at east and west of the intersection along Richmond Avenue.

Stevens Technical Sexvices, Ine, | 14531 FM 529 Suite 160 — Houston, TX 77095 | (713)828-4742 |  www.stevens-technical.com
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Traffic Signal Warrant Analysis Richmond Avenue at Hayes Road

III. TRAFFIC DATA

The data collection effort for this study included conducting a twelve-hour turning movement

count at the study intersection and obtaining crash data using Crash Records Information System
(CRIS) from 09/01/2016 to 08/31/2019.
A. Traffic Volumes

Twelve-hour turning movement counts were recorded in 15-minute intervals at the study
intersection on Wednesday, September 4, 2019 from 6:00 AM to 6:00 PM. The complete traffic
count data can be found in Appendix A. A summary of the data is presented in Table 1. Peak hour

movements are shown in Figure 3.

Table 1 — Traffic Volumes Summary

Traffic Volumes (vph)
) ) , Major Street Minor Street
Time Period
Richmond Avenue Hayes Road
EB WB | Both Apps. High Vol. App.
6:00-7:00 AM 680 246 926 100
7:00-8:00 AM 1505 | 505 2010 211
8:00-9:00 AM 1489 | 541 2030 158
9:00-10:00 AM 870 485 1355 141
10:00-11:00 AM | 681 556 1237 154
11:00 -12:00 PM | 610 642 1252 187
12:00-1:00 PM 760 762 1522 234
1:00-2:00 PM 674 718 1392 203
2:00-3:00 PM 634 709 1343 209
3:00-4:00 PM 693 823 1516 216
4:00-5:00 PM 718 | 1111 1829 281
5:00-6:00 PM 706 | 1487 2193 305
Total Volume 10020 | 8585 18605 2399

*These volumes are shown for summary purposes only. See Figure 3 for peak hour
volumes and Appendix E for volumes used for signal warrants.

Stevens Technical Services, Ine, | 14531 EM 529 Suite 160 — Houston, TX 77095 | (713)828-4742 |  www.stevens-technical.com
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Traffic Signal Warrant Analysis Richmond Avenue at Hayes Road

B. Crash Experience

Crash records were obtained using online CRIS Database from September 1, 2016 to August 31,
2019. Table 2 summarizes the data that shows 29 crashes were reported at or near the
intersection (250 ft buffer) during the 3-year time period. 14 crashes were reported as “no
injuries”, 9 crashes were reported as “possible injury”, 4 crashes were reported as “non-
incapacitating injury” and 1 crash was reported as “suspected serious injury”. 16 of the 29
crashes are considered correctable based on TxDOT’s 2018 Highway Safety Improvement
Program Call. The correctable crashes are summarized in Table 3. Collision diagrams for all
crashes are shown in Figure 4, Figure 5 and Figure 6. The complete set of crash data for this

location can be found in Appendix B.

Table 2 — Crash Data Summary

Crash Factor Description # of Crash
Fixed Object 2
Motor Vehicle in Transport 25

Crash Type Pedestrian 1
Overturned 1

(1) AE
Daylight
Light Condition Dark/Not Lighted

Not Injured 14
. Possible Inju 9
Severity ULy -
Non-Incapacitating Injury 4
Suspected Serious Injury 1
*Table represents multiple years of crash data. Only 12 months of data were used for Warrant 7.
Stevens Technical Services, Ine. | $4531 FM 529 Suite 160 — Houston, TX 77095 | (713)828-4742 | www.stevens-technical.com
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Traffic Signal Warrant Analysis Richmond Avenue at Hayes Road

IV. TRAFFIC SIGNAL WARRANT ANALYSIS

The twelve-hour turning movement counts recorded at the intersection of Richmond Avenue at
Hayes Road were used to determine if the existing conditions warrant the installation of a traffic
signal. The analysis was performed in accordance with Part 4, Section C, of the 2011 TMUTCD.
For signal warrant analysis, Richmond Avenue was considered as the major road and Hayes Road
as the minor road. Right-turn traffic was assumed to enter the major street with minimal conflict,
and the lane used for right turns was acting as a de facto right-turn lane. Therefore, right-turn traffic
was not included in the minor-street volume and a one-lane minor street approach was considered

for the signal warrant analysis as per TMUTCD guidance.

Table 4 contains a summary of the signal warrant analysis. The complete analysis is included in

Appendix C.

Stevens Technical Services, Inc. | 14531 FM 529 Suite 160 — Houston, TX 77095 | (713)828-4742 |  www.stevens-technical.com
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Traffic Signal Warrant Analysis Richmond Avenue at Hayes Road

Table 4 — Signal Warrant Analysis: Richmond Avenue at Hayes Road

TMUTCD Warrant Satlsfz.lctlon of Notes
Requirement
1. Eight-Hour Vehicular Volume Yes Condition B is met
2. Four-Hour Vehicular Volume Yes More than fou‘r points fall above
the applicable curve
3. Peak Hour Not Applicable Applied only in upusual cases (ex:
manufacturing plants)
4. Pedestrian Volumes No All points fall below applicable
curve
. . School is at a significant distance
5. School Crossing Not Applicable from study intersection
6. Coordinated Signal System Not Applicable Not a coordinated corridor
7. Crash Experience Yes 5 correctable cras.hes in 12 months
period
No need to encourage or
8. Roadway Network - Not Applicable concentration of traffic flow on a
roadway network
9, Intersection Near a Grade Crossing Not Applicable No railroad nearby

Based on the Traffic Signal Warrant Analysis, a traffic signal is warranted for the intersection of

Richmond Avenue at IJayes Road, meeting three of the nine warrants.

Stevens Technical Services, Inc. | 14531 FM 529 Suite 160 — Houston, TX 77095 | (713)828-4742 |  www.stevens-technical.com
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Traffic Signal Warrant Analysis Richmond Avenue at Hayes Road

V. CONCLUSIONS AND RECOMMENDATIONS

This report summarizes a traffic engineering study and a TSWA performed at the intersection of
Richmond Avenue at Hayes Road, located in Harris County, in Houston, Texas. A traffic signal
was found to be warranted based on existing conditions and traffic volumes recorded in September

2019 at the study intersection.

Recommendations:

e Three traffic signal warrants: Warrant 1-Eight Hour Vehicular Volume (Condition B),
Warrant 2-Four Hour Volumes, and Warrant 7- Crash Experience are met, therefore a
traffic signal installation is recommended at this location.

e The pavement markings such as the lane markings and the 24-inch stop bar are

recommended to be reinstalled to improve safety.

Stevens Technical Services, Ine. | 14531 FM 529 Suite 160 — Houston, TX 77095 | (713)828-4742 | www.stevens-technical.com
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Traffic Signal Warrant Analysis Richmond Ave at Hayes Rd

Appendix A

Turning Movement Counts

Richmond Avenue at Hayes Road

Stevens Technical Services, Inc. | 14531 FM 529 Suife 160 — Houston, TX 77095 | (713) 828-4742 | www.steverns-technical.com
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Traffic Signal Warrant Analysis Richmond Ave at Hayes Rd

Appendix B

Crash Data
Richmond Avenue at Hayes Road
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Traffic Signal Warrant Analysis Richmond Ave at Hayes Rd

Appendix C
Signal Warrant Analysis
Richmond Avenue at Hayes Road
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Traffic Survey - Count Analysis Form TeFSCA

Yexas
_l%;’ﬁ;ﬁ’;?;;‘ﬁm 2011 TMUTCD Warrants Page 10f 8
County: Harris District: Houston
City. Houston Population: 2,313,000 Survey Date: 12/11/2019
Route # Name Control Section 85% Speed
Major Richmond Avenue 35
Minor Hayes Road 30
Eight Highest Hours: Include the same 8 hours for the Major and Minor St. volumes.
Time Major St. - Both App. Minor St. - Hi. Vol. App. Comments:
Ends Veh. Total Ped. Total Veh. Total Ped. Total
5:15 PM 1,899 130
1.00 PM 1,521 108
7:30 AM 1,496 107
6:15 PM 1,650 97
2:00 PM 1,388 93
3:30 PM 1,410 92
8:30 AM 2,180 89
11:15 AM 1,223 86

Warrant 1. Eight Hour Vehicular Volume (Warrant met)

[CIYes Mo Meets 70%C (and major-street speed exceeds 40 mph and population less than 10,000) or 100%® (regardless of speed) of
Condition A.
-0OFr =

BdYes [[JNo Meets 70%FC (and major-street speed exceeds 40 mph and population less than 10,000} or 100%2 (regardiess of speed) of
Condition B.
-0F ~

[MYes [TINo Meets 80%P of Conditions A and B.
-Or =

[TJYes [ JNo Meefs 56%9 of Conditions A and B {and major-street speed exceeds 40 mph and population less than 10,000).

Condition A - Minimum Vehicle Volume

Number of Lanes Vehicles per hour on Major St .Vehicles per hour on higl::er-\{olume
(Total of both Approaches) Minor St. approach {One Direction Only)
Major Minor Required Existing Required Existing
Street Street 100%2 | 80%P | 70%° | 56%¢ 100% 100%* | 80%" | 70%° | 56%¢ 57%
1 1 500 400 350 280 150 120 105 84
2 or more 1 600 480 420 336 1,223 150 120 105 84 86
2 or more 2 or mote 600 480 420 336 200 160 140 112
1 2 or more 500 400 350 280 200 160 140 112
Condition B - Interruption of Continuous Traffic
Number of Lanes Vehicles per hour on Major St. _Vehicles per hour on higl:wer-\{olume
(Total of both Approaches) Minor St. approach {One Direction Only)
Major Minor Required Existing Required Existing
Street Street 100%:2 | 80%° | 70%° | 56%9 100% 100%2 | 80%" ! 70%° | 56%° 100%
1 1 750 600 525 420 75 60 53 42
2 or more 1 900 720 630 504 1,223 75 60 53 42 86
2 or more 2 or more 900 720 630 504 100 80 70 56
1 2 or more 750 600 525 420 100 80 70 56

2 Basic minimum hourly volume.

b Used for combination of Conditions A and B after adequate trial of other remedial measures.

° May be used when the major-street speed exceeds 40 mph or in a community with a populaticn less than 10,000.

4 May be used for combination of Conditions A and B after adequate trial of other remedial measures when major street exceeds 40 mph or in
an isolated community with a population of less than 10,000.
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Form TFF-TSCA (8/18)
Page 2 of 8

Warrant 2. Four Hour Volumes (Warrant met)
lYes CINo Meets each of 4 Highest Hours (Warrant 2 - see Figure 1 and Figure 2). l

500

\\<: OR MORE LANES & 2 OR MORE BANES

\\\\
300 \\

400

2 OR MORE LANES| & 1 LANE

1 LANE & 1LANE

\\
\\‘\

YA VA
AN

/
[
A

MINOR STREET
HIGH VOLUME APPROACH -VPH

200
\\“*}- M
100 115
80"
1]

300 400 500 600 700 800 900 1000 1100 1200 1300 1400

MAJOR STREET -- TOTAL OF BOTH APPROACHES--VEHICLES PER
HOUR (VPH)
*Note: 115 vph applies as the lower threshold voiume for a minor-street

approach with fivo or more lanes and 80 vph applies as the lower
threshold voleine for a minor-street approach with onelane,

Figure 1. Four-hour volume warrant. {(Warrant 2.)

400
z
Z \{/ D OR MORE LANES & 2 DR MORE L.LANES
T 300 -
Q
= < e |~ 2ORMORE LANES| & 1 LANE
ut
L \
N
oS \ I LANE & 1LANE
o < 200 o \ P
g % \ S N
>
T 100 \\-.
2 \\M % _ 30
' *60
0
200 300 400 500 600 700 800 800 1000
MAJOR STREET -- TOTAL OF BOTH APPROACHES--VEHICLES PER
HOUR {VPH)
*Note: 80 vph applies as the lower threshold volume for 2 minor-sireet
approach with two or mere lanes and 60 vph applies as the lower
tireshold volume for a minor-street approach with one lane.

Figure 2. Four-hour volume warrant (70% Factor) (community less than 10,000 population or above 40 MPH on major street), (Warrant 2.)
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Form TFF-TSCA (8/18)
Page 3 of 8

Warrant 3. Peak Hour (Mot Applicable}

{Yes [JNo Are all of the foflowing conditions true for the same 1 hour (any four consecutive 15 minute periods)?

1. The total stopped time delay experienced by the traffic on one minor street approach (ene direction only) controlled by a
stop sign equals or exceeds 4 vehicle-hours for a one-lane approach or 5 vehicle-hours for a two-lane approach, and

2. The volume on the same minor street approach (one direction only) equals or exceeds 100 vph for one moving lane of
traffic or 150 vph for two moving lanes, and

3, The total enterlng volume serviced during the hour equals or exceeds 650 vph for intersections with three approaches or
800 vph for intersections with four {(or more} approaches,
« OFr -

[MYes [[JNo Meets one High Hour (Warrant 3 - see Figure 3 and Figure 4).

600
X
&
00 \‘\ \“ 2 ORMORE LANES & 2 OR MORE LANES
L~
BS w0 I . \\/
&EE \\ \\ \\ 72 ORMORHTANES & TTLANE
Fn-
©Z 300 ST ,<
Suw ] P S — v 1 LANE & 1[LANE
é = 200 \\'}.{‘ n S
g MH\{}_ (500
5 100 e =SS ... 100°
T
0

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

MAJOR STREET--TOTAL OF BOTH APPROACHES--VEHICLES PER
HCUR (VPH)

*Note: 150 vph applies as the fower threshold volume for a minor-sireet
approach with two or more Ianes and 106 vph applies as the lower
threshold volume for a minor-street approach with one lane.

Figure 3. Peak hour volume warrant. (Warrant 3.)
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Form TFF-TSCA (8/18)
Page 4 of 8

560

{2 OR MORE LANES & 2.OR MORETIANES

400 M,
_ ~

/2 DR MORE LANES & 1 LANE

L .
JLANE & [l LANE

~ 7

\
\’:;_\w-__‘“ 400
75

300 \\ -~

200

<

MINOR STREET
HIGH YOLUME APPROACH « VPH
A
// B
/ /y’
l .

400

G

300 400 800 600 700 800 900 1000 1100 1200 1300

MAJOR STREET-TOTAL OF BOTH APPROACHES--
VEHICLES PER HOUR (VPH)

#Note: 100 vph applies is the lower threshold valume for 4 minor-stieet
approach with two or more lanes-and 75 vph-applies as the lower
thieshold votume for a minot-street approach with érie lane.

Figure 4. Peak hour volume warrant {70% Factor) (community less than 10,000 population or above 40 MPH on major street). (Warrant 3.)
Warrant 4. Four Hour Pedestrian Volume (Warrant not met)
iYes No Meets each of 4 Highest Hours (Warrant 4 - see Figure 5 and Figure 6.)

500
400 o :
TOTAL OF ALL \
PEDESTRIANS S0y,
CROSSING 300 us ., S :
MAJOR STREET- R e
PEDESTRIANS PER 2™ - \
HOUR (PPH : b
S N
™ - \‘
100 : N M e 17"
L - o - O
0 P ) a s
300 400 500 600 700 800 90C 1000 4100 1200 1300 1400
MAJOR STREET--TOTAL OF BOTH APPROACHES~—
VEHICLES PER HOUR {VPH}
*Note: 107 pph applies as the lowerthreshold volume

Figure 5. Four hour pedestrian warrant. (Warrant 4.)
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Form TFF-TSCA {8/18)
Page 50f 8

400
TOTAL OF ALL 300
PEDESTRIANS G
CROSSING :
‘MAJOR STREET- &aggﬁ.; "
PEDESTRIANS PER 200 Yo S .
"HOUR (PPH) e S <
-&.?\\
- o
-~ o, o
100 : s
' - — 75%
B Bl SIS T )
o

200 300 400 500 500 700 800 S00 1000

MAJOR STREET--TOTAL OF BOTH APPROACHES -
VEHICLES PER HOUR (VPH)

*Note: 75 pph appliesas the lowerthresholdvolume

Figure 6. Four hour pedestrian warrant (70% Factor). (community less than 10,000 population or above 35 MPH on major street).
(Warrant 4.)

Warrant 4. Peak Hour Pedestrian Volumes (Warrant not met}
FlYes No Meets Peak Hour Pedestrian (Warrant 4 - see Figure 7 and Figure 8.)

700
660 \\
oTAL oF AL 500 g .,;'p\ \
PEDESTRIANS U T \
CROSSING 400 e ™ ,
MAJOR STREET-  ° -~
PEDESTRIANS PER . ™~
HOUR (PPH) 300 Y
g
. T
200 T P
T~ o= 133+
100 - et ' e e R e L
0 - & Al _an » A
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
MAJOR STREET--TOTAL OF BOTH APPROACHES---
VEHICLES PER HOUR (VPH)
*Note: 133 pph applies as theé lowerthreshold volume

Figure 7. Four hour pedestrian warrant (Warrant 4.)
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500

400 *
TOTAL OF ALL \

PEDESTRIANS KT RO

CROSSING Ty N -
MAJOR STREET- A, \
PEDESTRIANS FER ™ |

HOUR (PPH) 0 e I

[
%M\

100 - : - = - h:""“ S

0
200 300 400 500 600 700 80O 200 1000 1106 1200

MAJORSTREET--TOTAL OF BOTH APPROACHES--
VEHICLES PER HOUR (VPH)

*Note: ‘93 pph applies as the lowerthresheldvolume

Figure 8, Peak hour pedestrian warrant (70% Factor). (community less than 10,000 popuiation or above 40 MPH on major street).
{(Warrant 4.)

Warrant 5. School Crossing (Not Applicable)

[CYes [[JNo Is the number of adequate gaps in traffic stream during the period when the children are using the crossing less than the
number of minutes in the same period?

-and -
[IYes [T]No  Are there a minimum of 20 students during the highest crossing hour?
-and -

[JYes [INo Is the nearest signal on the major street located more than 300 feet away?
(This warrant may be applied if the proposed signal is less than 300 feet and does not restrict the progressive movement
of traffic.)

Warrant 6. Coordinated Signal System (Not Applicable)

[[Yes [JNo Onaone-way slreet or a street with traffic predominantly in one direction, are the adjacent signals far enough apart that the
necessary degree of vehicle platooning does not occur?

- Oor-

[Yes [JNo On atwo-way sireet, are the adjacent signals far encugh apart that the necessary degree of vehicle platooning does not
oceur and would the proposed and adjacent traffic control signat provide a progressive operation?

Warrant 7. Crash Experience (Warrant met)

Yes [|No Is one of the following conditions met?:
+ 80% of Condition A or Condition B in Warrant 1
+ 56% of Conditions A or B in Warrant 1 (major-street speed exceeding 40 mph and population less than 10,000)
+ 80% or more of Warrant 4

- and -

Yes [ iNo Have there been 5 or more reported crashes susceptible to correction by a ftraffic signal In 12 months?
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Form TFF-TSCA {8118}
Page 7 of 8

Warrant 8. Roadway Network (Not Applicable)

[MYes [INo Is the total existing, or immediately projected, entering volume on all approaches greater than 1000 vehicles for each of
any 5 hours of a Saturday andfor Sunday.
- or.

[ClYes [No Is the total existing, or immediately projected, entering volume greater than 1000 vehicles for the peak hour of a typical
weekday, and do the 5 year projected traffic volumes meet one or more of Warrants 1, 2, and 3 during an average
weekday?

Check applicable characteristics of each route {only 1 needs to be checked):

Major  Minor
Street  Sireet

[C1Yes [JNo Itis part of street or highway system that serves as the principal roadway network for through traffic flow.

[JYes [TINo ftincludes rural or suburban highways outside, entering, or traversing a city.

[jYes [JNo It appears as a major route on an official plan such as a major street plan in an urban area fraffic and fransportation study.
lYes [C]No It connects areas of principal traffic generation.

[CYes [[1No It has surface street freeway or expressway ramp terminals.

Warrant 9. Intersection Near a Grade Crossing (One Approach Lane at the Track Crossing) (Not Applicahle)
ClYes [INo Meets one High Hour (Warrant 9 - see Figure 9.)

350 e s 7 s
300 : . } r
i \SO—
250
MINOR STREET, O,

CROSSING. \’g@ . : _ -
APPROACH - 200 A N fa—
EQUIVALEN{ o Lo } o T E— :

VPH *Eé% | N\
150 % gt :
2y [
100
50 O\\‘)o d \_‘_‘ . _
0
0 100 200 300 400 500 600 700 800
MAJOR STREET~TOTAL OF BOTH APPROACHES--
VEHICLES PER HOUR (VPH)

Figure 9. Rallroad Grade Crossing (One Approach Lane at the Track Grossing) {Warrant 8.)
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Form TFF-TSCA (8/18)
Page 8of 8

Warrant &. Intersection Near a Grade Crossing (Two or More Approach Lanes at the Track Crossing) (Not Applicable)
[MYes [[INo Meets one High Hour (Warrant @ - see Figure 10.}

300 Qe-‘i Minor Strebt
o o
250 c\& : = e -
MINOR STREET, %{\\ P
CROSSING ‘
APPROACH - 200 3 AN e = e
EQUIVALENT _ i i
VPH™ - \ ! \
150 ' SEit
100
a9, N
50 0&' Y
0 100 200 300 400 500 600 700 ‘8060
MAJOR STREET--TOTAL OF BOTH APPROACHES---
VEHICLES PER HOUR (VPH)
?gE«aoh ai{:piies as:the lower threshold volume L ) .
** VPH after applying the adjusiment factors in Tables 4C-2, 4C-3, and/or 4C-4, if appropriate

Figure 10. Railroad Grade Crossing (Two or More Approach Lanes at the Track Crossing) (Warrant 9.)

Table 4C-2. Warrant 9,
~ Adjustment Factor for-
Daily Frequency of Rail Traffic

“Table 4C-3, Warrant 8, Adjustment Factor
for Percentage of High-Occupancy Buses

% of Bigh-Occupancy Buses’
ot Minor-Streat Approach

Adjustment Factor

Fall Tratfic.per Day | Adjustment Factor

6% ormoiea

* A high-occipancy bus is defined as a bus occupied by atleast
20 people. X ’

12 oF more

Tabie 4C-4. Warrant 9, Adjustment Factor
for Percentage of Tractor-Trailer Trucks

% of Tractor Traller Tricks Adjustment Factor
on Minoi-Strest Approach Dlessthan70%eet. | Dof 70testormors
=

Remarks: .
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Traffic Signal Warrant Analysis Richmond Ave at Hayes Rd

Appendix D

Intersection Photographs

Richmond Avenue at Hayes Road

Stevens Technical Services, Inc. | 14531 FM 529 Suite 160 — Houston, TX 77095 | (713) 828-4742 | www.stevens-technical.com
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Figure D1. Eastbound on Richmond Avenue approaching the intersection

exToliABE.

Figure D2, Westbound on Richmond Avenue away from the intersection
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Figure D3, Westbound on Richmond Avenue approaching the intersection

Figure D4, Egstbound on Richmond Avenue away from the intersection
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Figure D5. Southbound on Hayes Road approaching the intersection

Figure D6, Northbound on Hayes Road away from the intersection
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Figure D7. Northbound on Westchase Park Driveway approaching the intersection

Eigure D8, Southbound on Westchase Park Driveway away from the intersection
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September 23, 2020

Ms. Carol Ellinger Haddock, D.E.
Director

City of Houston - Housten Public Works
611 Walker

Houston, TX 77002

Re: Funding Commitment for 2020 HSIP Submittal of the Intersection of Richmond Avenue
and Hayes Road Safety Project

Deéar Ms. Haddoeek,

The intersection of Richmond Avenue and Hayes Road has a history of collisions that makes this
location a candidate project for the 2020 Highway Safety Improvement Program (HSIP). A traffic
signal warrant analysis conducted in January 2020, revealed the need for a signalized intersection. The
proposed HSIP project consists of replacing the stop sign with a new traffic signal, and adding new
ADA compliant sidewalk, ramps, and pavement markings per current City of Houston design
standards. The new traffic signal will have three (3) signal heads, including one (1) left turn light, with
an overhead street name sign. The signal pole will feature a countdown pedestrian signal and
pedestrian push button stations for pedestrian and cyclist safety purposes.

Westchase District is committed te providing the 10% local match commitment for the project, per
program requirements. The Distriet will also provide the costs required for any project design and
development activities and will be responsible for cost overruns associated with said improvements.

Thank you for submitting this. project for funding on behalf of Westchase District,
Sincerely,

\ oo

Irma H. Sanchez
Vice President of Projects
Westchase District

10370 RICHMOND  SUITE 1350 HOUSTON, TEXAS 77042 + VOICE: 713.780:9434  FAX: 713.780.8025 + WWW.WESTCHASEDISTRICT.COM




HOUSTON: AUSTIN: CREATIVE
3200 Travis Street 911 W. Anderson Lane

Suite 200 Suite 200 M O B l LI TY
Houston, TX 77006  Austin, TX 78757 SO LU TI o N s
THE GOODMAN

CORPORATION PHONE: (713) 951-7951
TBPE NO. F-19990

THEGOODMANCORP.COM

Westchase District
Intersection of Richmond Ave and Hayes Road
Highway Safety Improvement Program {HSIP) Candidate Project
August 2020

The intersection of Richmond Ave. and Hayes Rd. (See Figure 1) has a history of collisions that
make this location a candidate project for the 2020 Highway Safety Improvement Program (HSIP).
The HSIP aims to reduce fatalities, incapacitating and non-incapacitating injuries on ail public

roads. Using the required data from CRIS, this intersection has been evaluated to determine
project eligibility. .
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TBPE NO. F-19990 THE GOODMAN CORPORATION

CRIS data from 2017 to 2019 indicated a total of 19 intersection related crashes at the
intersection of Richmand Ave and Hayes St. Of these 19 crashes, 9 (47%) were stop sign related
crashes?, 7 out of 9 crashes were classified as drivers failing to yield to stop sign right of way, and
the remining 2 crashes were drivers disregard stop signs. One incapacitating injury crash occurred
in 2018. It can be inferred that the high rate of stop sign related crashes are occurring due to
drivers failing to yield the right of way.

Figure 2. Richmond Ave. and Hayes Rd. intersection
Drivers disregarding the stop sign may not only cause crashes, but they may also block vehicles
turning left at the median, as with the emergency vehicle in Figure 2, Additionally, this median
opening at this T-intersection, allows for multiple turning movements and has numerous
conflict points (See Figure 3).
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Figure 3. Conflict points at the typical median apening intersection?

15top Sign related crashes: crashes that disregard stop sign or light; crashes that failed to vield right of way - stop sign.
2 7014 MEDIAN HANDBOOK. (n.d.). STATE OF FLORIDA DEPARTMENT OF TRANSPORTATON. Retrieved August 12, 2020, from
https://www.fdot.gov/docs/default-source/PLANNING/systems/programs/sm/accrman/pdfs/FDOT-Median-Handbook-Sept-2014. pdf.
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Proposed Solution .

A traffic signal warrant analysis for this intersection was completed in January 2020. It
corresponds with the need for a signalized intersection. The City of Houston (COH) provided
‘tentative approval’ for the warrant analysis but at that time expressed interest in evaluating
other median modifications adjacent to the project area (See Figure 4). These improvements can
be considered with this package dependent upon how the City would want to move forward on
this HSIP submittal. Alternatively, the City may determine that the signalization improvements
can move forward through the HSIP process with evaluation of the other median modifications
cccurring at a later date.

PWE wanted to
; evaluate hooded

7

PWE wanted to
| evaluate closure.

& PWE wanted t.a :1;. e Lok M Proposed signalization :
evaluate median . 1l based on warrant and
Iore. T | projected benefit.

i

Figure 4. Other Improvements Suggested by PWE in January 2020
Due to the high rates of stop sign related crashes, the proposed solution is new traffic signals,
per current COH design standards. The new traffic signal will be at least 20 feet tall with a mast
arm length of a least 25 feet. It will have 3 signal heads, including 1 left turn light, with an
overhead street name sign. The signal pole will feature a countdown pedestrian signal and
pedestrian push button stations for pedestrian and cyclist safety purposes (see Figure 5). New
ADA compliant sidewalk, ramps and pavement markings are also proposed, and will be
constructed according to COH standards.

According to Highway Safety Improvement Program (HSIP), installing traffic signals (Work Code
107) has a reduction factor of 35% on eligible crashes with 10 years of service life,
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Figure 5: Typical Mast/Arm Pole Fixture Cenfiguration

Project Cost

The project is anticipated to have a construction cost of approximately $535,000 {see attachment
A} with annual maintenance of $3,900. These costs would be pursued on a 90/10 basis through
the TxDOT HSIP program. The cost to design the project would be paid for by the District.

Project Benefit per HSIP Criteria

The analysis was conducted from 2017 to 2019. There was a total of 18 eligible crashes with no
fatal crashes, 1 incapacitating crash and 3 non-capacitating crashes. The cost benefit for this
period is 9.40. This project is eligible for the HSIP off-system call for projects and can be
implemented per the program timeline requirements.



