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330 Union Station ¢ Dallas, Te)_&as 75202 « 214/748-6740

TECHNICAL MEMORANDUM
T0: Mr, Bill Crowé
T.U. Electric
FROM: DeShazo, Starek & Tang, Inc.; BVDW
DATE: October 22, 1987

SUBJECT: Traffic Operations for the Comanche Peak Steam Electric
Station; J87248

PURPOSE

The purpose of this study is to examine, evaluate and improve
traffic operations associated with the internal street system at
the Comanche Peak Steam Electric Station.

DATA COLLECTION

Manual turning movement counts were carried out by DS&T personnel
on the evening of Wednesday, September 16, 1987 and the morning
of Thursday, September 17, 1987. - These counts were conducted at
the two critical locations on the CPSES site, the intersection of
the main access road with F.M, 56 and with the T.U. Engineering
Building Driveway. These traffic volumes are depicted in Figures
1 and 2.

In addition to the manual counts, 24-hour machine counts were
taken at seven locations in and around the site. The placement
of these counters, as well as the values obtained, are described
.in Figure 3. A 24-hour profile of traffic entering and exiting
the site is presented in Figure 4., From this figure, it can be
seen that the peak traffic flow is spread out over a five hour
~ time frame, indicating that a substantial amount of overtime had



occurred. This resulted in traffic volumes that were somewhat
lower than if the entire work force arrived or left at their
scheduled time.

DESIGN VOLUMES

In order to effectively consider a "worst case" scenario, a set
of design volumes needed to be ascertained. Table 1 provides the
total number of employees currently on-site and a series of
monthly employment projections through June, 1989. From Figure
4 it has been determined that the majority of the traffic
entering the site in the morning occurs between 4:00 a.m. and
9:00 a.m. equaling 3,710 .vehicles. Knowing that there are
currently 8,694 persons employed on-site allows the calculation
of an auto-utilization factor of 2.34 persons/vehicle.. This
number includes elements such as absenteeism and late arrivals.
The fact that this factor is relatively high is due to the large
number of construction workers currently on-site (available data
suggests a higher incidence of multiple riders for these workers
than is normally encountered). Since this number is expected to
drop as construction nears completion, a more conservative factor
of 2.0 will be used in making traffic projections.

In order to more accurately determine future traffic volumes, the
distribution of employees by parking lot and shift times was pro-
vided by Texas Utilities. This data is listed in Table 2.
Figufe 5 depicts the aforementioned parking lot locations.

By using the employment projections in conjunction with the auto-
utilization factor, a total number of vehicles on-site may be
calculated for any given month. Using the parking lot distribu-
tions and shift times, a peak hour design volume may then be
determined for each location in question.

Due to the time involved in implementing thoroughfare improve-
ments, it was determined that January, 1988 would be the design
date for recommendations. Design hour volumes for each'roadway



TABLE 1

POPULATION AND EMPLOYMENT PROJECTIONS
FOR THE COMANCHE PEAK STEAM ELECTRIC STATION

Group Existihg Jan'88 Feb'88 Mar'88 Apr'88 May'88 Jun'88 Jul'88 Aug'88 Sep'8Ss

ADMINISTRATION : 103 50 49 49 49 49 49 49 49 46
CONSTRUCTION 2,993 2,693 2,566 2,366 2,148 1,868 1,724 1,563 1,344 1,182
ENGINEERING 2,840 1,244 1,200 954 950 862 777 674 671 666
NUCLEAR ENGINEERING 904 576 535 504 500 479 478 341 341 341
OPERATIONS 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300
PROJECTS 471 429 420 389 383 - 370 359 348 343 336
SYSTEM SUPPORT 83 83 83 83 83 83 . 83 79 79 79
Total 8,694 6,375 6,153 5,645 5,413 5,011 4,770 4,354 4,127 3,950
Group Oct'88 Nov'88 Dec'88 Jan'!89 Feb'89 Mar'89 Apr'89 May'89 Jun'89
ADMINISTRATION 43 40 37 32 - 29 26 23 20 17
CONSTRUCTION 1,018 856 694 528 501 - 497 495 466 382
ENGINEERING 661 651 650 643 632 576 518 415 306
NUCLEAR ENGINEERING . - -341 331 331 308 302 283 267 241 235
OPERATIONS 1,300 1,300 1,300 -1,300 1,300 1,300 1,300 1,300 1,300
- PROJECTS v 326 321 315 299 286 283 273 . 270 263
SYSTEM SUPPORT ' 75 75 75 71 - 71 71 65 65 65

Total ‘ - 3,764 3,574 3,402 3,181 3,121 3,036 2,942 2,777 2,568



during its respective peak hour is provided in Table 3 for each

monthly projection (see Figure 5 for locations).

TABLE 2
PARKING DISTRIBUTION

EMPLOYEE GROUP

PARKING LOT

DISTRIBUTION

WORK: SHIFT

NEO Administration

A

50% of total

7:

00 am-3:30 pm

-Engineering

- & NOSF 50% of total | 7:30 am-4:00 pm
Cbnstruction C 100 7:00 am-3:30 pm
SN On-Site 162 7:00 am-3:30 pm
A Remainder of _
total 7:00 am—3:30 pm
Engineering Engineering | 250 7:30 am-4:00 pm
B8 660 7:30 am-4:00 pm
A -Remainder of
total 7:30 am-4:00 pm |
Nuclear Engineering | Operations ' 57 7:00 am-3:30 pm
! ‘ A Remainder of )
total 7:00 am-3:30 pm |
Plant Operations Operations 529 8:00 am-4:30 pm
: NOSF Remainder of
total 8:00 am-4:30 pm
Projecfs A_ All 7:00 am-3:30 pm
Support Services Support -
Services 50%-of total | 7:00 am-3:30 pm
Support
Services 50% of total | 7:30 am-4:00 pm




TAB

DESIGN HOUR VOLUMES

LE 3

LOCATION
TOTAL
VEHICLES | LOT “A" | UNIT 2| UNIT 1| ENGINEERING
DESIGN DATE | ON-SITE | ROAD | ROAD | ROAD | DRIVEWAY
Existing | 3,806 | 3,001 | 562 | 293 325
Jan ‘88 | 2,640 | 1,855 | 562 | 293 369
Feb '88 | 2,528 | 1,744 | 562 | 293 354
Mar '88 | 2,274 | 1,490 | 562 | 293 352
April ‘88 | 2,158 | 1,374 | 562 | 293 351
May '88 | 1,957 | 1,211 | 524 | 293 350
June '88 | 1,837 | 1,133 | 482 | 2903 349
July '88 | 1,629 979 | 428 | 293 348
Aug '88 | 1,516 867 | 427 | 293 347
Sep '88 | 1,428 182 | 428 | 203 346
Oct '88 | 1,334 694 | 420 | 293 346
Nov '88 | 1,239 605 | 415 | 293 345
Dec '88 | 1,152 520 | 414 | 293 344
Jan '89 | 1,041 a16 | 409 | 293 344
Feb '89 1,010 392 403 293 344
Mar '89 980 379 | 375 | 293 343
April 89 949 364 | 343 | 293 343
May '89 896 334 | 201 | 293 341
[ June '89 839 | 285 | 236 | 293 340
5




ANALYSIS

Analysis techniques used in this study are outlined in the 1985
Highway Capacity Manual, published by the Transporta;ion,ResearCh

_ Board. This publication contains procedures to determine the

operatfonal quality of a signalized and.unsignalized intersec-
tion, given a specific set of traffic volumes and geometrics.

. The quality ranking system used is that 'of a series of Levels-of-

Service, (LOS) which range from "A" to “F", When an intersection
operates at LOS "A", traffic flow is at an optimum;vwhiie LOS "F"
represents a total breakdown of the system. A detailed explana-

. tion of each Level-of-Service may be found in the Appendix.

There are currently four critical road junction locations on the

CPSES site. These locations are indicated on Figure 6. The goal
of this investigation is to determine what improvements,:ifrany,

" .are needed for each intersection to operate at LOS "E" or better

for the January, 1988 volumes. As a reference point, an examina-
tion of the existing situation has also been carried out.
However, no improvements for the existing volumes were deter-
mined, as January, 1988 is the earliest time at which these
improvements could feasibly be implemented. |

The projected decrease in employee numbers will eventually cause
vehicle numbers to drop to a point at which the recommended
improvements will no longer be needed. An iterative analytical
process was carried out without any improvements until the inter-
section was no longer at LOS "F". These analyses may be found in
the Appendix. The results are listed in Table 4 for the locations
indicated in Figure 6.

From Table 4 it is apparent that three of the four intersections
being studied require some form of imprdvement‘ to operate at
acceptable levels by January, 1988. For greater clarity, each
intersection will be addressed separately 1in the following
sections: ‘ | o



\ . . . .

TABLE 4 -
ANALYSIS RESULTS
LEVEL-
OF-SERVICE
. . ESTIMATED COST
LOCATION DATE A.M. | P.M. | IMPROVEMENTS | OF IMPROVEMENTS
F.M. 56/ |Existing| F | F_ | None
CPSES . _ Signalize & ' :
Access Rd. | Jan '88 D D Channelize $335,688
Movements :
Dec '88 F D No Longer
‘Jan '89 E D Needed
T.U. Exfsting F F None
Driveway/ v Add Driveway
CPSES Jan '88 E A & Channelize '
Access Rd. Left Turn $299,536
Oct '88 E F No Longer
Nov '88 E E Needed
Pkg. Lot Existing;' F F None
“A" Rd./ ' 1 Restripe EB
CPSES Jan '88 B. C Approach As
Access Rd. : Left-Through
: : Through Lane§q § 150
and Signalize
Dec '88 | A F | No Longer
Jan '89 | A E Needed
Unit 2 Rd./ Existing| C D
CPSES. ‘
Access Rd. | Jan '88 B C
F.M. 56 )

As the only outside thoroughfare ‘accessing the site, Farm-to-

Market Road 56 (F.M. 56) represents. the critical element of the
'CPSES transportation network.

Due to the limited capability of
this two-lane, undivided roadway to serve very high_traffic vol-
umes, additional lanes out of the site will only move the traffic
bottleneck to this road. - Through a- series of on-site improve-

ments and enhanced traffic ‘control, some form of metering might



be develobed_bn-site. This will result in a better distribution
of delay throughout the network, providing a more-  favorable
driver perception of the situation. '

The intersection of F.M., 56 and the CPSES access road fis
currently operating at LOS "F" in both the morning and evening
peak periods. If no improvements are made to the intersection,
it will not operate at an acceptable‘LOS until January, 1989, By

- signalizing the intersection and: providing some channelization-of

the movements, the intersection operates at LOS "D by the design

_year; January, 1988, The geometric improvements rgcommended for

this location are depicted in Figure 7. The estimated cost of
these improvements is $335,688. The design vehicle for the
improvements at this location was determined to be the AASHTO

E designated WB-62TX. This represents the largest vehicle allowed.

or public thoroughfares without a special permit, ‘and.should ade-
quately serve CPSES traffic.

T.U. Electric Driveway

The 1intersection of the T.U. Electric driveway and the CPSES
access road is also operating at a current LOS of “F", November,
1988 is the earliest date at which existing geometrjcls will

~accommodate projected traffic volumes.. However, thé addition of

another driveway to the east, along with channelization of
conf11cting movements, provides sufficient capacity by January,
1988 to operate at LOS “E". Figure 8 reveals the reconmended

~ improvements at this location at an estimated cost of $299,536.

PafkingfLot "A" Road

Heavy eastbound left-turning traffic in ‘the morning and high
merging volumes 1in the evening have the intersection of the

parking lot "A" road and the CPSES road currently operating at

LOS "F". Decreasing traffic volumes will not operate at accep-

‘table levels until January, 1989. An alternative considered at -

this ‘location 1is depicted in Figure 9. The reaéon'for taking



this option into account is the separation of heavy traffic volu-
mes in the morning peak period. . An wunsignalized 'dna]ysis
revealed that traffic operations did improve in the morning, but
that evening traffic flow deteriorates.. The location requires a -
signal to be ‘installed in order to accommodate' 1eft-furning
vehicles from the ré-directed Unit 1 Road in the evenings. Since
the parking lot "A" traffic which this alignment benefits will
eventually decline with time, this alternative was discarded.
Instead, it was determined that installing a traffic signal at
the existing intersection wpuld‘better serve CPSES traffic in the
future; |

Signalizing the intersecfﬁon must be accompanied by a re-striping

~ of the eastbound approach before an acceptable LOS is attainaple
by January, 1988. This approach currently acts as a left-only-

lane working in conjunction with a through-lane. By siéna]izing
the .intersection, - the approach may now safely be restriped to

_operate in a left-only-lane and left-through lane as indicated in

Figure 10. A decrease in left-turning traffic indicates that
this can be altered to a left-through and*through-ohly operétibn‘
in October, 1988. Another recommendation at this location is the
elimination of left-turns duEing the péak period. These vehicles
must be forced to utilize the. connecting ‘roadway just north of
the support services building. This movement may be facilitated

by haking the connector road a one-way road eastbound between

3:30 p.m. and;6:30 p.m.

Unit 2 Road

» Thé intersection of the Unit 2 road -and the CPSES access road is

operéting well during existing conditions.” By January, 1988 this
condition can only improve therefore, no enhancements are recom-
mended at this location. - ’ ‘ |



Pavement Marking Survey

iy
<

As a guidance device, pavement markings must be kept consistent

with driver expectancy. The Manual on Uniform Traffic Control ~

‘Devices (MUTCD), published by the Federal Highway Administration,
‘provides recommended pavement markings for all usual si;uations.

The most common colors used in pavement markings is yellow and

white. Yellow is considered as a prohibitive color and white is

permissive. In general, white is used in circumstances where
vehiéles_may'cross the markings. In contrast, yellow lines deli-
neate the separation.of,traffic flows and direct vehicles away
from observations whigh must be passed to the right.

A surVey of the CPSES site revealed a discrepancy between'
existing striping and MUTCD standards. The CPSES access road was

-delineated using yellow reflectorized buttons .to separate all

lanes, with a double line of these buttons used as-a cehter
stripe. Figure 11 shows proper striping for this roadway,
including treatments for the on<site guardhouses. Other guideli-

‘nes for pavement 1ettering and arrows are givén in Figures 12 and
13, Figures 14, 15 and 16 show the recommended striping at the -

three intersections where improvements are needed.

With regard to the existing at-grade railroad crossihg on the
CPSES site, there are certain pavement markings recommended by -
the MUTCD. 'Figure 17 'depicts these guidelines for pavement
markings at railroad crossings. - |

Signing Review

Several key .factors must be addressed in designing an efficient
signing system. Size, shape, color and content are all important
in cbnveying a desired message. Of equal importance is sign
location and mounting., Guidelines for proper signing'aré found
in the MUTCD.. | o |

One potential problem area regardingvéxisting.CPSES signing is -

‘the location and mounting of roadside signs. Existing signs are

10



mounted on a single steel post set in concrete bases. These
signs vary in their distances from the traveled roadway. Some

. were found to.have as little as 6 inches of lateral separation

from the edge of pavement. Figure 18 gives some standard guide-
Tines for the location of roadside Signs.

In addition to being properly located, sigqs should have bases
made of a breakaway design to reduce 1ﬁjuny potential in case of
accidents. A typical design for a breakaway sign.base is shown
in Figure 19. Due to the nature of the coup]ing, the threaded
ends will strip, allowing the sign to give with minimum damage to
the vehicle. Replacement 6f the fallen standard simply entails
the rethreading of the pipe and collar before reinstalling the

" sign.

In keeping with the concept of driver berception, a sign's size,
shape, color and content should also follow guidelines set forth

- in the MUTCD. Any signs designating a lane for a specific move-

ment, or restricting certain traffic movements within a lane

.group should be regulatory in nature;' Several signs .on the east-

bound approach to the Parking Lot "A" Road attempt to serve this
purpose, but fail to meet MUTCD standards. Regulatory signs of

‘the movement series are rectangular, with the longer dimension

Vertical, and have black legend on a white background. With
regard to the CPSES Rdad, it is recommended that the plan in
?igure 20 be followed. ' Figures 21, 22 and 23 give signing plans

for each of ﬁhe three intersections where imprqvements are recom-

mended. The large guidénce sign showing locations of the parking

lots may remain, but the existing lane designation signs must be

~replaced. Recommended signing for the at-grade railroad crossing

is provided in Figure 24. By maintaining uniformity in signing,
a reduction in accidents due to driver confusion is possible.

CONCLUSIONS

_ The biggest constraint to the CPSES site from a traffic stand-

point is F.M. 56, As a two-lane undivided thoroughfare, it has

11



1imited'capability in accommodating large traffic volumes. We
recommend signalizing and channelizing this intersection to
smooth traffic flow ingressing and egressing the site. A phasihg
pattern beneficial to CPSES traffic would be implementéd during
peak traffic periods. During off-peak traffic, the signal would .
operate on a demand actuated basis on the_access road. ‘

To accommodate left-turning vehicles out .of the T.U. Engineering
Building, it is recommendéd that an aaditfonal driveway be opened
to the east. This, in conjunction with channelization of the
vehicles turning left, allows ﬁraffic to operate at an acceptable
level of servité by January, 1988, If the’improvements are not
.implemented, the existing driveway will not accommodate projected 3
traffic volumes until November, 1988. '

For a more cost'effective design, the recommended concrete cﬁan-
nelizing islands might be replaced with ceramic traffic buttons.
Through a less effective form‘of_traffic control, costs are 40 to
50 percent ltess. Total cost at F.M. 56 using traffic buttons has
been estimated at $201,594 and cost at the T.U. Electric driveway
is- reduced to $151,522. A breakdown of all cost estimates 1s
provided at the end of this report.

At the intersection of the Parking Lot "A" Road and the CPSES
access road, signalization is necessary for tolerable operations.
by January, 1988. Unsignalized, this intersection does not work
until Jénuary, 1989, at which time the traffic .volumes are
expected to .reach 1,197 vehicles in the evening peak traffic
period. The recommended improvements include a re-striping of
the eastbound approach to accommodate the existing heavy left-
turning volumes in the morning. In October, 1988 this approach
can again be réstriped_due to the anticipated decrease in Parking
Lot "A" traffic. ‘ \ .

With regard to pavement markings and signiog, it is recommended
that the criteria set forth in the MUTCD be followed. By main-’
taining driver guidance that is consistent with these standards

12



. report for the CPSES site in particular.

both potential risk to drivers and the legal Tiability of CPSES
is minimized. ‘Some MUTCD guidelines have been -outiined in: this:

.

13
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FIGURE 18

Road Sign Location Requirements

Required Height
- Without Secondary Sign
Mounted Below

Required Height
- - With Secondary Sign
Mounted Below

Recommended Lateral CIoarénce
. Without Shoulder

Recommended Lateral Clearance
When Shoulder Is Present
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~ FIGURE 19
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" FIGURE 20 |
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LUNS | UG 1TUN CGOST ESTIMATES

. 'ROJE.sz 7. Electiic Dlve’u}ag: Az
;CPS FES Acfcras EQAD 'A/ferggfma' /

(w/ concrete If/éﬁa/s)

L3

PROJ. NO. _&771245
{MADE BY _BvD\./

.. CHECKED 8Y

DATE _I10-20.8 77

s : 1 ' : T
_ (o} S UNIT . . i
Ez . DE___SCR!PTION . uNIT PRICE QTy. AMOUNT ,<
X , ) * K s :
/, BASE ,Mreﬁw, ' C.Y.}]'s45] ).293 10,3117
2. | Aseracr . 5.9 T2.00] 5678 | 68,130
. ’ - f' ‘ K3 ’
3.1 6 (Corcests Tscand sx. |20.00] 2,693 | 53800
4.1 " Concente Trvecear Core LE 700 6,167 ] 43,1069
‘ : ' s .
151 47 Bawmis Reermens Mupeings JLF | .50 [ 2v072) 10,836
. - ) ] ” } ’
6. | Meoman Swew (R4-7) - 24°¢30 EA. ~‘363.55 4 254
- ) ' ‘ L " . 9 )
1 7 lone war Sign (Re-2) - 18 x24 EA. ls050] € T ez
. . , e 3 ' s, o
8 INo LEFT TURN SN (2-2) 24'«24” |EA, | ¢290] | o3
. . : . " ‘ T
9.1 e NoT ENTER SIGN (R‘j-l) 20 30 EA. 7.5 Z | 39
. : N ﬁ :
10] StoP _sian (R1-D) 3030”7 EA. | 90.00] 5 - 45p
| o . . ‘ 11 2 ) .
.| speeD it Sin (B2-0) 24 ts0" | EA] 63.59 127
. . , 3 p
2 TGl BAR  TILES CA.]rz.50] 180 260
o ' s '
12] 4" DRe. REFL. TPAFEN WuTToN | EA | 4,75 ? D
. : : - : $
14 LuminJAIE €£s L-’_A. f?.aoo CD ' @
19 DEMQAG& .5, }30000] 30 0 30,000
lo] Encineeeipe L.s. | 20.000| 30,000 |7 30,000
’ ﬁuchvﬂAL 249,613
Contimieeney (zo Z) 4993
e : 3
TBTAS 299,536
38

DeSBizo, Starek & Tang, Inc. .




guualn_uum.m CUST ESTIMATES PROJ. NO. D245

_MADE B8Y _BvDu/

rnoaecr- U, f/«/nc Dvw&.}aq; Az

o Ae Dort - Al ptve 2 CHECKED. BY

(w/ Button Aratbrc 15 lads) | DATE%
Eg’ oescawf'uou | o : o P‘:"& arv.’ : A,IMOU"" 4

/.‘ BAsE.Mrgpw, : A c.v. |¥sasg 1,893 :(-013"7

z. | AsenacT ' ‘ . _ 5.-‘(.’ fl?.oo 5,678 $®8 136
316 (oncests Tscanp - B FAd ;ofoo @" R

4| 6" Conceste Thmecen Cours . JL.F " 5.00 | CP ¢
}5-1 4 Pantto Rverment MAB\(V\.N(Ls JLF | .%0)i555] 7153

6. | Meoumn Seu (P4-T) - ’2'47”«‘-50" EA. ae3.55 @ .

7. one wax sSien (Re-2) - 18"x24" CA, 550.20 o )

8 Inp LerT TURN sian (23-2) 24'%24” | EA, Je2 90| @ 0

9.} Do woT EN?E@Fé!(ng (@5413;;';30” EA . |09.05 o) &

10] SteP s iaN (éH} 30"#30; EA. "90.00 =3 »54505

Il | sPEED cimiT_Sin (R2-1) 21",-30" EA, Qc,,z.ss 2 127

2 'Tne_ac 3aR_ TiLEs . EA. 412-50 180 "2, 160

- . IR E »
12] 4" DR¢. REFL. TPAFEI WuTTon | EA f4,75 [,542 | 7.325

4] LoMmNAIRES Lo - ‘ B __ A f?.qoo VCD s
151 Deawace - : LS “‘30,9;)‘0 @ 5 @
6 F~6|N£621AG , | - - L.S, j30,:)0.9 =~ \‘ ] ® 30..'000'
| ’ 5;B’ra'rAL | _ f'\276,268
Con _f',;“:L: &LLC?é '/f) ‘ _ 4 A 25,254
oA - B _ 5.161 522
39
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| GUNS IHUGIION GOST ESTIMATES

. _ _
. PROJECT: _EM_ S¢ A+ CEscs  Access

- &AD = A/ftrrative [ (! concrere /5494_/1)

. PROJ. uq.,ﬁ7t4a
{MADE BY _BYD W/

CHECKED BY

DATE _l0 -20 - 87

DeShazo, Stirck & 'T_ang-. Inc.

F‘z’ _DESCRIPTION Junr | S o1y, mount
. e _
/. BASE./‘//Af(p/AL : C.T. 55.4'5 4 1) 2240
Z. | Aspuacr | ‘ SYr T iz.oe] 1232 ¥ 14 784
A - ' £ L) '
3. Ov{((Ay S;Y- 700} 10,0672 70,504
. ; 4 - 1 s '
41 6" Conceers L scand SN 57. 1 20.”] z 380 47,600
" S ' ‘ ‘ 5 ¥ .
151 6" Covceere Trreoeae Cuea sy, | 7o) 5275 36,925
P . (44 - ' ) 5 -
6.1 &4 _ FPainTe o Paugm_sm mr\r'-muc,; L.F | .s0 16,27 - 8,004
. . ” . 4 : » ) ) *
7| Meoian Sien(RA-7) -24 30 CA 6395 3 191
' | . " ,e s . S ’
8. Lane Myst 7;;,!, SLQAI O?37) - 30 r 30 EA. ] 90. 00 a4 3460
1 8.5)Tvay Ouuy ‘5!@7'0 (R3-5)y 30O'n 36°. €A |gig0oe0) : t8o
9. | wawe prorsien (LI4-2) 36 v3c¢”  |leA | 104.05 / 1 04
' . ' X o )
. , , : b
10 | 54NAL AHGRD Sren (w3-3) 33| EA |lv405) 2 228
' , . ’ '3 < :
U Teece Bae Tes (A 112.50) 205 | 2563
12| 4" 7earFic_RBuTTONS EA. |Fa.95] & 0
S . s s
13V erima pes €A .| 20| 18" 36, c00
: p ’ N
V) Pesawgcs £s. | 30000 ) 30,000
K N 3 -
' ¢
15\ Frc yecem G L.5 |30,000f 1 30600
<
\ Suarorac 279,723
2
-Con *'mﬁemri (2o '/.) : ~ . 55,945
. T. - ”~ . x
To tal . 335,68
N o »
J NOTE. THIS MUMBER DoL S NOT  INCLYOC Tre
COST OF  ADOITioNAL RIGHT- g F-LIAY -HNEEOLD
o mec 7 -»soup.r SAEETY RBCQU'RLMEVTS
0




LUNS IHUU 1HIUN COST ESTIMATES

PROJECT: _EM, S¢ A+ CPsES  Access

xt}: ‘1'"'\‘-\ ve. ‘2 - 1‘&(((_ 1’1’00 ( MLSB

PROJ. NO. 57248
MADE BY _BYD W/

' CHECKED BY

"DATE _l0 20 - 87

2 . .DESCRIPTION unir | ] orv. © rmount
L\ Base Mareea C.1. Ysas| 4u 2,240
2.\ Aspuper | s¥ ¥ 2.00] 1232 |* 14,784

N . . 14+ P _
3. OY("((AV S Y. ~7.00 ’0L07Z -0, %04
— 4 LA I o 1 '
416" Cpaoreere L ScAmD 5Y. | <o. | &
' ’ N 5 ¥ o
. 5| 6" Covcecre Tureceac L en s.v, | 7-°° ¢ - o
j 4
’ 144 . . . q
61 d Bntee Pavemsar Micwnes L.F. | .50 10852 | 5426
. ” ’” ' f q ‘
7] Meoan Sien (RA-7) -24 "¢ 30 en |esss] o | o
. : , . ., 3 $ .
8 .| rane Most Toen 5,4_&3-7) - 30 r30 EN. 490.00 $ @
" 0 h ) -
9,y ewe proPsien (LI4-2) 36 r3e €A _|r0405] ! 104
. ’ 4] ) 5
10 | SevAL ANGAD fien (w3-3) 33| EA |/#405) < 16 4
. ' ) $ .
i\ Teeee Bae Tres A |12.50] zos 2,563
_ ‘ _ p
18| 4" 76aFFic__RITToNS A, 194.9¢] 1220 6,270
‘ kL] i <+
13V ormnwa ees €A .| 200 ] 10 =
=T _ -
141 Deawgre LS. | 39000 ) -
' ’ 5 -
15 Fricimccein G L.5 30,000 ! 30 oo
- Svarterac (67,995
Cam/)uc(:,u,, CZOO *‘ 33’ 599
L [ 3 ! . .
To7ac Yool 594
NOTE ©° TS NUM‘R(’_E DQCS NOT  INCLUDE -rh(
jcost oF AooiToNAL RIGAT-oF- AT NecDroy |
TO MECT SOHOT SAFETY. e TS

DeShazo, Stirek. & Tang, Inc. . * |
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- LEVEL OF
SERVICE

A

LEVEL OF SERVICE AT SIGNALIZED INTERSECTIONS

DESCRIPTION

Free Flow - Volumes low enough not to restrict choices
of speed and maneuverability. No queue would accumu-
late at signalized intersections. ‘

Stable Flow - Range of stable flow with speeds and
maneuverability beginning to be influenced by traffic.
Some queuing would occur at signalized intersections,
but all cars would easily clear the signal,

Stable Flow - Also in stable range but speed and
maneuverability are controlled by traffic volumes.
Again, queues would develop, but all cars would
easily clear the signal.

Approaching Unstable Flow - Volumes which cause
unstable flow conditions at times and -1ittle maneuver-
ability. Queues would form after each signal cycle.
However, the last car to join the queue would clear
the intersection each time.

Unstable Flow - Intersection operates at lower speeds.

. This LOS represents the highest capacity of the inter-

section. The last cars to join a queue would probably
not make the first signal cycle. Thus, over time
queues might begin to build, then occasionally clear.

Forced Flow - The worst .condition with forced flow at -

very.low speeds. Volumes approaching the intersection
exceed capacity. The last cars to join the queue
would not clear the intersection in one cycle. A
queue would build by a few cars .each cycle. However,

-cars would be advancing through the intersection.

* Dependent on total cycle length.

Al

DELAY IN -

SECONDS*
0-5
5.1 - 15
15.1 - 25
25.1 - 40
40.1 - 60
60.1 or

greater



UNSIGNALIZED INTERSECTIONS

J B7248

10-37
WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS
LOCATION: Fr. 56 /C PSES RoAD NAME g VDL/
HOURLY VOLUMES _ : VOLUMES IN PCPH
Major Street: 51T 56 @ N |
' - V. 38 __
, N=[Z] v 4——V5— 38 v, v, 2192
Grade —_ z — 402 Vv
O% — N a= N — 3\
=M Yo
Date of Counts:_________ | | 3STOP _| '_
Time Period:A:-M. _Exstne | — —| O YIELD 104
Average Running Speed: 45 =4 L . 49
Minor o
Street:
PHF: {.0 Grade_ Q. __ % ¢ pPs¢S  Foro
VOLUME ADJUSTMENTS
Movement No. . w2 3 4 5 7 9
Volume (vph) 38 | V4e2 | 292 | B8 | 104 49
Vol. (pcph), see Table 10-1
STEP 1: RT from Minor Street ~V,

Conflicting Flow, V
Critical Gap, T, , and Potentlal Capacity, c,
Actual Capacity, ¢,

1/2V,+v,=731 4+ 38 - 769 vph (V)
T.=©:5 _ sec(Table 10-2) c,, = 325 peph (Fig. 10-3)

m9 = cp‘) = 325Pcph

STEP 2: LT From Major Street {v,

Conflicting Flow, V V3 +V,= 14e2 4 o = 1472 vph (v, 0

Critical Gap, T, , and Potential Capacxty, = 55 sec(Table 10- 2, =L2 75 pcph (Fxg 10-3)
Percent of c, Utlhzed and Impedance Factor (l'-'xg 10- 5) (v‘ /€04) X 100 =841 £ P,=

Actual Capadity, c,, ot =Cpy =1 75 peph

STEP 3: LT From Minor Street l

NV,

- Conflicting Flow, V.’

1/2VAVA4VAY, =731 138 449 1292 3°’°VPh (V)

Critical Gap, T; . and Potential Capacity, c, T.=7:8 sec(Table 10- -2) ¢, =_9 peph (Fig. 10- -3)"
-Actual Capadity, c,, _ Cm7 =Cpy X P, = X =_O pcph
SHARED-LANE CAPACITY S '
SH= Vit Vs if lane is shared
(V2/Cm7) + (Vo/Crmo)
Movement No. - v{peph) Cp (pcph) Csy (pcph) L -LOS
7 10 4 B (o) ' -1o4 F '_
9 ___49 325 276 c
4 29z - (75 ~2017 F

I3

A2

A'Mc E“\,STII\JCD




UNSIGNALIZED INTERSECTIONS ' 10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS S

‘LocaTioNnEM. 5¢ / cpses b NAME:_RB VD wJ
HOURLY VOLUMES : '| VOLUMES IN PCPH
Major Street:__ €.t . 56 @ N - | '
: - ' —— V"_'S_';_ —
= m— i ey
Grade -_ Vz —_—— ) :
—% -V {
; } \Y
Dateof Counts: -~
Time Period: 2.0 f""""} G
Average Running Speed: . ___
PHF:__ (-0 Grade_ O __% ~ (P3£S £D.

. VOLUME ADJUSTMENTS | o |
Movement No. 2 3 4 5 7 9
Volume (vph) 27 | 125 |13 | 21 | w20 | 238
STEP I: RT from Minor Street o ~V _
Conflicting Flow, V, ' . 1/2V,+Vv,=€2 +27 =89 vph V)
Critical Gap, T, and Potential Capaaty < A T.= 65 9= 830 pcph (Fig. 10-3)
Actual Capadity, c,, : o _ Ceno = Cpo =830 pcph |
STEP 2: LT From Major Street ' {v,

Conflicting Flow, V, ' o V,+V,=125 +21 =152 vph(vc,)‘
Critical Gap, T, , and Potential Capacity,c, : T, =55 sec (Table 10-2) Cpe = Q_i‘l-pcph (Fig. 10-3)
Percent of c, Utilized and Impedance Factor (Fig. 10-5) | (v,/c,,) X100 = le/ P,= 9
Actual Capacity, c,, . » Cmi=Cpy = 240 pcph
STEP 3: LT From Minor Street | 3 Y,
Conflicting Flow, V - 1/2VAV A4V A4V, =62 +27 .21 4131 = 240 yph(v,y)
Critical Gap, T, and Potential Capaaty <, T = 7-8_sec(Table 10-2) ¢, = 340 pcph (Fig. 10-3)
Actual Capadity, c,, : cm,=cP,XP.=21'_QX;l#ﬂﬁ£p¢h
SHARED-LANE CAPACITY = o |
SH = V1+Vs . iflaneis shared
(V2/Cmz) T (Vo/Cmo)

Movement No. |  v(pcph) C (pcph) €5 (peph) D LOS

7 1 _1zo 486 : -634 E -

9 2381 - 830 | __ | =155/ F

4 131 940 . - ' 809 A

A3




1985

IDENT

NAME
DATE

_TIME

HCM: SIGNALIZED INTERSECTIONS
**********************************************************************

IFYING INFDRMATIDN

Page-1

OF THE EAST/WEST STREET.........CPSES RDAD

OF THE NORTH/SOUTH STREET.......F.M.
TYPE:cvsvsvanunneensunneassanearsBTHER

OF THE ANALYST...svuasssnssssa..BDVDW

56

OF THE ANALYSIS..........--u....7/28/87.

FPERIOD ANALYZED. . ccueveeanaanae EXISTING A.M.

OTHER INFORMATION:
EXISTING GEOMETRICS

TRAFFIC VOLUMES

(RTOR volume

EB
LEFT . ———_I
THRU 1
RIGHT - S
RTOR . | 2]

49

0.

Al

=8

1462 .

0

must be less than or equal to

0

RIGHT turn volumes.)



INTERSECTION GEOMETRY ' . Fage-2

NUMEER OF LANES PER DIRECTION INCLUDING TURN BAYS: o
EASTEOUND = 2 WESTEOUND = 2 NORTHEQUND = 2 SOUTHEOUND = 2

: EB - " WB . NB ‘ SB
LANE TYFE WIDTH  TYFE WIDTH TYFE WIDTH ~ TYPE WIDTH
T O S — | o —— — L@ . ——-— s o o— | ———— s AR R ——— —————_ e ———
1 LT 12.0 LT 12.0 T 12.0 L 12.0
2 - TR  12.0 . TR 12.0 R 12.0 T 12.0
3 12.0 12.0 12.0 12.0
a 12.0 12,0 12.0 12.0
5 12,0 12.0 12.0 12.0
& 12,0 12.0 -~ 1z.0 12.0
L - EXCLUSIVE LEFT LANE T -~ EXCLUSIVE THROUGH LANE
LT = LEFT/THROUGH LANE TR - THROUGH/RIGHT LANE
LK =~ LEFT/RIGHT ONLY LANE \ R - EXCLUSIVE RIGHT LANE

LTR - LEFT/THROUGH/RIGHT LANE

ADJUSTMENT FACTORS

. GRADE  HEAVY VEH. ADJACENT PKG BUSES

(%) (%) C¥Y/N 0 (Nm) - (Nb)  PHF
EASTBOUND 0.00 1.00 N o 0 1.00
-WESTROUND Q.00 1.00 N : 0 0 1.00
NDRTHEDOUND 0.00 1,00 N (o S o 1.00
SOUTHEOUND 0. 00 . 1.00 N 0 Q 1.00
Nm = number of parking maneuvers/hr; Nb = number of buses stopping/hr~
CONFLICTING FEDS PEDESTRIAN BUTTON _ .
(peds/hour) (Y/N) (min T) : ARRIVAL TYFE
EASTBOUND o] N 14.5 3
"WESTEBOUND - , 0 _ N 14.5 : 3
NORTHEQUND . ’ (o T N 14,5 ' 3
SOUTHEOUND o ' N 14.5 3
min T = minimum green time for pedestrians

A5
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ACTUATED LOST TIME/PHASE

EAST/WEST PHASING

_ FHASE-1 FHASE-2 FHASE-3 = FPHASE-4
EASTRBOUND :

LEFT X

THRU X

RIGHT ' X

FEDS

WESTBOUND
LEFT

THRU
RIGHT
FEDS

> X X

NORTHBOUND RT X
SOUTHBROUND RT :

GREEN 3.0 - 13.0 0.0 0.0
YELLOW + ALL RED 3.4 ;

NORTH/SOUTH PHASING

. FHASE-1  FHASE-2 FHASE-I  FHASE-4

NORTHEOUND
LEFT
 THRU
RIGHT
FEDS

x XK
>

SOUTHEDOUND .

LEFT - X
THRU ' X X
RIGHT

FEDS

EASTBOUND RT
WESTEROUND RT

GREEN 90.0 2.0 0.0 0.0
YELLOW + ALL RED 3.0 3.0 0.0 0.0

A6



.

VOLUME ADJUSTMENT WORKSHEET
LANE LANE _
MVT. ADJ. LANE GRF. NO. UTIL. GROWTH
VOL. FHF  vOL. GRF. VOL. LN FACT. FACT.
EE _
LT 1 1.00 1 .
TH 1 1.00 1 LTR I 2 1.050  1.000
RT 1 1.00 1
WB .
LT 104 1.00 104 #L 104 1 1.000  1.000
TH 1 1.00 1 TR S0 .1 1.000 1.000
RT 49 1.00 49
NE
LT 0 1.00 o
TH 38 1.00 8 T IB 1 1,000 1.000
RT 1462 1.00 1462 R 1462 1 1,000  1.000
SB v . N -
LT 2192 1.00 2192 L 2192 1. 1.000  1.000
TH 38 1.00 I8 T I8 1 1.000  1.000
RT C O '

1.00

ADJ.
GRP.
voL.

ol

104

50

1462

‘2192
=8

0.3

o -
oc
55

0.00
0.00

# Denotes a Defacto Left . Turn Lane Group

A7

Q.00
‘0.98

0.00
1.00

Q.00
0. Q0



SATURATION FLOW

JUSTMENT WORKSHEET

EB

WB

NE

Sk

LTR

IDEAL
SAT.
FLOW

1800

1800
1800

1800
1800

1800
1800

NO.

’

Fage-5

——— o M o S —— o vt Ao v e e G G o o S M e " s S ot

1.000
1.000

1.000
1.000

0.995
0.995

0.99S
0.995

0.999

0.995

A8

T 1.000

1.0Q0
1.000

1.000
1.000

1.000
1.000

o
& o

-
.

fe)
oo

1.000
1.000

1.000
1.000

1. 000
1.000

1.000
1.000

1.000

1.000
1.0QO

1.000
1.000

1.000
1.000

0.950

1.000
0.833

1.000
0.850

1.000
1.000

0.984

Q.950
1.000

1.000
1.000

0.950

1.000

17291

1522

1701
1791



CAFACITY

Bt e b R PR S P -

ERB
- LTR

FLOW
RATID
(v/s8)

0.061

0.033

0.021 -

0. 960

ADJd. ADJ. SAT.
FLDW RATE ' FLLOW RATE
(v) (s)

s 3347
104 1701
S0 1528
38 1791

1462 1322
2192 1701
8 1791

Cycle Length, C = 120.0 sec.
Lost Time Fer Cycle, L = 2.0 sec.

A3

BREEN RATID CAPACITY v/c

(g/C)

0.108
0.108

0.750

0.817

0.017

0.792

Sum (v/s) criticaf =
X critical

1.3591

Page-6
LANE GROUF
(c) RATIO
84 0.038
184 0.564 *
166 0.302
1343 0.028 =
12472 1.174
28‘ 177 .299 * -
1418 0,027
1.432



B =—=== i P et

DELAY LANE DELAY LANE LANE DELAY LOS
v/c g/C CYCLE d GROUF d FROG. GRF. GRF. BY  BY
RATIO RATIO LEN. 1 CAP. 2 FACT. DELAY LOS AFF. AFF.
ER , _ . ,
"LTR 0.038 0.025 120.0 43.4 - 84 0.0 -0:85 .36.9 D 36.9 D
’NH ) ) . ) - ’ R
L 0.564 0.108 120.0 3I8.6 184 2.9 1.00 41.5 E 8.5 D
TR 0.302 0.108 120.0 37.5 166 0.3 0.85% 3I2.1 D :

NB A . .
T 0.028 0,730 120.0 2.9 1343 0.0 0.8S 2.5 A 109.5 F
R 1,176 0.817 120.0° 38.7 124T 93.5 0.85 112.3 F

SB ' _ ‘ ,

L %77.299 0.017 120.0 * 28 * 1.00 . = * * *
T Q.027 0.792 120.0 2.0 1418 0.0 0.8 1.7 A

Intersection Delay = * (sec/veh) Intersection LOS = *

* Delay and LOS not meaﬁingful when any v/c is greater than 1.2

ATO -



1985 HCM: SIGNALIZED INTERSECTIONS v ' | - Page-1
**********************************************************************

IDENTIFYING INFORMATION

v o e dadt oot g S e e oo ey Sy S e T S00u2 St =
4 = ===

NAME OF THE EAST/WEST STREET.........CPSES ROAD
NAME OF THE NORTH/SOUTH STREET.......F.M. 56

AREA TYPE. . .terununsseasennninnnnnes OTHER

NAME OF THE ANALYST..................BDVDW

DaTé OF THE ANALYSIS..,...,..........9/25/87

TIME PERIOD ANALYZED.................EXISTING P.M.
OTHER INFORMATION:

EXISTING GEOMETRICS
. N

TRAFFIC VOLUMES

EB WE NE SK
LEFT . .1 1120 e im
THRU » 1 | . | 1 - 27 . 21
RIGHT T 2381 Ci2s o
RTOR . 0 o o -

(RTOR volume must be less than Dr.equai te RIGHT turn vblumes.)

A1l



INTERSECTION GEOMETRY

NUMBER OF LANES FPER DIRECTION INCLUDING TURN BAYS:
EASTBOUND = 2 WESTBOUND = 2 -NORTHBOUND = 2

A12

‘EB ~ WB a NB SB .

LANE TYFE  WIDTH TYFE WIDTH = TYPE WIDTH TYFE WIDTH

1 LT 12.0 LT 12.0 T 12,0 L 12.0

2 TR 12,0 TR 12.0 R 12.0 T 12.0

3 12.0 12.0 12,0 12.0

4 12.0 12.0 12.0 12.0

S 12.0 12.0 12.0 12.0

6 . 12.0 12,0 12,0 12.0
L — EXCLUSIVE LEFT LANE ' T - EXCLUSIVE THROUBH LANE
LT - LEFT/THROUGH LANE. A TR - THROUGH/RIGHT LANE
LR - LEFT/RIGHT ONLY LANE R - EXCLUSIVE RIGHT LANE
LTR - LEFT/THROUGH/RIGHT LANE '
ADJUSTMENT FACTORS

GRADE HEAVY VEH. ADJACENT FKG BUSES .
(%) AN Y/N {(Nm)> (Nb) FHF
EASTROUND Q.00 1.00 N 0 o 1,00
"WESTBOUND S 0.00 ©1.00 - N 0 Q 1.00
NORTHEOUND Q.00 1.00 N 0 -0 1.00
SOUTHBOUND 0.00 -1.00 N o 0 1.0?
Nm = number of parking maneuvers/hr; Nb = number of buses stopping/hr
.'CONFLICTINB FEDS FEDESTRIAN BUTTON
(peds/hour) : (Y/N) (min T ARRIVAL TYFE

-EASTBOUND : ST » N 14.35 3
WESTEOUND o 0 N 14.5 &
NORTHEOUND ' 0 N 14.5 3
SOUTHEROUND 0o N 14,5 3
min T = minimum green time for pedestriaﬁs



ACTUATED

LOST TIME/FHASE

EAST/WEST PHASING

EASTEOUND
LEFT

THRU
RIGHT
PEDS

WESTBOUND
LEFT

THRU
RIGHT
FEDS

NORTHBOUND RT
SOUTHBOUND RT

. BREEN
YELLOW + ALL RED

NORTH/S0UTH PHAS

- PHASE~-1. - FHASE-2

X
X
X

> > XX -

o0

(of =

ING

PHASE-3

0
<
0
r
m
r
m
Z
@
-t
X
I
fry
r
[
(o]

PHASE-4

NORTHBOUND
LEFT.

THRU

RIGHT

FEDS

SOUTHBOUND
LEFT '
THRU
RIGHT

PEDS

EASTBOUND RT
WESTEOUND RT

GREEN :
YELLOW + ALL RED

PHASE-1

)
<
) 0
. .
ol

A3

FPHASE-Z2

C O
C o

PHASE-4

0.

o0



* Denotes a

Ally

Defacto Left Turn Lane Group

VOLUME ADJUSTMENT WORKSHEET Page-4
, | LANE LANE ADJ.
MVT. ADJ. LANE GRF. NO. UTIL. GROWTH GRF. PROP FROP
VOL. PHF  vOL. GRF. VOL. LN FACT. FACT.. VOL. LT  RT
LT 1 1.00 T : . . >
TH 1 1.00 1 LTR 3 2 1.050  1.000 3 0.33 0.33
RT 1 1.00 1
WB | |
LT 1120 1.00 1120 . - | . |
TH 1 1.00 1 LTR 3502 2 1.050 1.000 3677 0.32 0.68
RT 2381 1.00 2381 : :
NB
LT 0 1.00 0. |
TH 27 1.00 27 T 27 1 1.000 1.000 = 27 0.00 0.00
RT 125 1.00 125 R 125 1 1.000 1.000 125 0.00 1.00
SB |
LT 131 1.00 - 13t L 131 1 1.000  1.000 131 1.00 0.00
TH 21 1.00 21 T 21 1 1.000 1.000. 21 0.00  0.00
RT 0 1.00 0 -



SATURATION FLOW | . JUSTMENT WORKSHEET . | ‘ Fage-5

IDEAL : . _ ADJ.
SAT. NO. f £ f £ f f f SAT.
FLOW LNS W HY 5 . p EE A RT LT FLOW
EB A _ . . -
LTR 1800 2 1.000 0.995 1.000 1.000 1.000 1.000 0.950 0.984 3347
LTR 1800 2 1.000 0.995 1.000 1.000 1.000 1.000 0.898 0.984 3166
NB ' o | | ~ |
T 1800 1 1.000 0.995 1.000 1.000 1.000 1.000 1.000 1.000 1791
R 1800 1 1.000 0.995 1.000 1.000 1.000 1.000 0.850 1.000 1522
SB o ‘
L 1800 1 1.000 0.995 1.000 1.000 1.000 1.000 1.000 0.950 1701

T 1800 1 1.000 0.995 1.000 1.000 1.000 1.000 1.000 1.000 1791

Al15



CAFPACITY ANALYSIS WORKSHEET ' Page—6

ADJ. _ ADJ. SAT. FLOW. LANE BROUF

FLOW RATE FLOW RATE RATIO GREEN RATIO CAPACITY  v/c
(v) (s) (v/s) g/ (c) RATIO
EB : | , N
LTR 3 3347 0.001 - . 0.008 28 0.113
WB A , .
LTR . 3677 3166 1.161  0.800 - 2533 1.452 *
NE o . :
T 27 1791 0.015 0.017 . 30 0.905 *
R : 125 1522 0.082 0.125 190 0.657
SB ' o ‘ .
L 131 - 1701 0.077 0.075 128 1.027
T 21 17N 0.012 0.117 209 0.101
Cycle Length, C = 120.0 sec. Sum (v/s) critical =,1.315-

Lost Time Fer Cycle, L.= 12.0 sec. -~ X critical = 1,461

A16



LEVEL-OF-SERVICE

JRKSHEET

Page-7

CYCLE
LEN.

v/C
RATIO
EB
LTR 0.113
WB ]
LTR 1.452
NB .
T 0.905
R 0.657. C
SB
L 1.027
T 0.101

Intersection Delay

0.075
0.117

120.0
120.0

120.0
120.0

DELAY LANE DELAY.

d GROUFP d FROG.

1 CAP. 2 FACT.
44.9 28 0.1 0.85

* 2533 * 0.85
44.8 30 B86.0 0.8S
38.0 190 5.4 0.85
42,3 128 70.4 1.00
36.0 209 0.85

= #* (sec/veh)

Intersection LOS

111.1
36.9

112.7
30.6

LOS AFF.

LANE DELAY LOS

BY  BY
_______ PP

8.2 D

* *

5071 E

101.4 F

* Delay and LOS not meaningful when any v/c is greater than 1.2

A17



. 1985 HCM: SIGNALIZED INTERSECTIONS - Fage-1!
9263630 I I I I I I I F I I I T I I I I I T IR R

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET.........CFSES. ROAD
. NAME OF THE NORTH/SOUTH STREET..;....F.M. 56
AREA TYFE..... seesereaencssnannsensaas0OTHER

NAME OF THE ANALYST..........;...,...BDVDW

DATE QF THE ANALYSIS...;..j......f...9/28/87

TIME PERIOD ANALYZED...euusennn. .....JAN.’BB - A.M.
'DTHéR INFDhMATION:

EXISTING GEOMETRICS

TRAFFIC YOLUMES

EE WE 'NB SE
- THRU ' B :.s L 26
RIGHT 1 o '.':.4‘ ' 1014 o
RTOR - O 6 3] O

(RTOR volume must be less than or equal to RIGHT turmn volumes.)

A18



NUMEER OF LLANES PER DIRECTION INCLUDING TURN BAYS:

WESTEOUND = 2

WB
TYFE WIDTH

LT

TR

EASTEOUND =
EB

LANE TYFE WIDTH-

1 LT 12,0

2 TR 12.0

3 12.0

4 12.0

5 12.0

& 12,0
L - — EXCLUSIVE LEFT LANE
LT - LEFT/THROUGH LANE
LR - LEFT/RIGHT ONLY LANE
LTR -

ADJUSTMENT FACTORS

R i e e S s e e e S

EASTEOUND
WESTEOUND
NOR THEOUND
~ SOUTHEOUND

Nm =

- EASTHEOUND
" WESTEBOUND
NORTHEOUND
SOUTHEOUND

min T =

0.00

Q.00
Q.00
Q.00

(%) Y/N
1.00 N
1.00 N
1.00 N

N

LEFT/THROUGH/RIGHT LANE

1.00

CONFLICTING FEDS
(peds/hour)

0
0O

A19

number of parking maneuvers/hr;

Y/

NORTHEOUND = 2

NB

HEAVY VEH. ADJACENT PHG " BUSES

SOUTHEQUND = 2

SB :
TYFE WIDTH TYFE WIDTH
T 12.0 L 12.0
R 12.0 T 12,0
12,0 12.0
12.0 12.0
12.0 12,0 i
12.0 12.0
T - EXCLUSIVE THROUGH LANE
TR - THROUGH/RIGHT LANE
R - EXCLUSIVE RIGHT LANE
(Nm> . (Nb) FHF
0 0. 1.00
0] 0 +1.00
Q 0 1.00
) o] 1.00
Nb = number of buses stopping/hr
FEDESTRIAN BUTTON .
NY (min T) ARRIVAL TYFE
14.5 =
14.5 =
14.5 3
14.5 =

minimum green time for pedestrians



'SIGNAL SEfTINGS - OFERATIONAL ANALYSIS Fage—3

B T T T T e T e T T e e et T vt - - - - -

ACTUATED : LOST TIME/FHASE = 3.0 ‘ CYCLE LENGTH = 180.0

EAST/WEST FHASING

FHASE—-1 - FPHASE-ZX  PHASE-S PHASE-4
EASTBOUND - ' . '
LEFT X
THRU X
RIGHT X
FEDS

WESTROUND
LEFT
THRU
RIGHT
FEDS

> X XK

NORTHBOUND RT X
SOUTHEOUND RT

GREEN 13,0 0.0 0.0 0.0
YELLOW + ALL FRED 3.0 0.0 : 0.0 Q.0

NORTH/S0OUTH FHASING

' FHASE—-1 - FHASE-2 FHASE-Z FHASE-4
NORTHEROUND : -
LEFT
THRU
RIGHT o X X
FEDS

>

SOUTHEROUND .

LEFT N ‘ - X
THRU X X
RIGHT '

FEDS

EASTROUND RT
WESTROUND RT

GREEN .00 55,0 0.0 0.0

= -

YELLOW + ALL RED 3.0 ' 3.0 0.0 0.0

A20



VOLUME ADJUSTMENT

el g e e ——

WORKSHEET -

ER

WE

NE

Sk

LT
TH

~RT

LT
TH.

RT

LT
TH

‘RT

LT

- TH

RT

26

1014

J+
o -

0

FHF

1.00
1.00
1.00

[N
« X
OO .
[o e

Lo
o

1.00
1.00
1.00

1.00
1.00
1.00

LANE
ADJ. LANE GRF.
VOL. GRF. ' vOL.
1 : .
1 LTR 3
1
72 wL. .72
1. TR 35
34
0
26 T 2
1014 R 1014
1521 L 152
26 T 26
0

3

1.000

1. 000

1.000

1..000

FACT.

1.000

1.000

1.000

1,000

1.000

1.000

" 1.000

Ll

72

35
26
1014

1521

26

* Denotes a Defacto Left Turn Lane Group

A21

FROF
LT

0.33

1.00
0. 00

Q.00

Q, 00

1.00
Q.00

FROF
RT

0.00
0.97

0.QO0
1.00 -

0.00
Q. 00



SATURATION FLOW ADJUSTMENT WORKSHEET ' Fage-5

IDEAL | R ADJ.
SAT. NO. f § f f f £ £ SAT.
FLOW LNS W W 6 - p EE A RT LT FLOW

ER :

LTR 1800 2 1,000 0.995 1.000 1.000 1.000 1.000 0,750 0.967 3291
WER ,

L 1800 1 1.000 0,293 1.000 1,000 1.000 1,000 1,000 1.000 17791

TR 1800 1 1.000 0,995 1.000 1,000 1.000 1.000 0.854 1.000 1530
NE ) , .

T 1800 1 1.000 0.995 1.000 1,000 1.000 1.000 1.000 1.000 1791

R 1800 1 1.000 0.995 1,000 1,000 1.000 1,000 0.850 1.000 1522
SB . ‘ .

L 1800 1 1.000 0.995 1.000 1.000 1,000 1,000 1,000 0.950 1701

T 1800 1 1,000 0,295 1.000 1.000 1,000 1.000 1.000 1.000 1791

-A22



CAPACITY ANALYSIS WORKSHEET - : - Page-é
_ADJ. ADJ. SAT. FLOW ' LANE GROUF
FLOW RATE FLOW RATE RATIO GREEN RATIO - €AFACITY - v/c
(v) (g} {(v/s) {(g/C) (c) RATIO
ER , _ | o :
LTR 3 291 0.001 Q.072 278 0.013
WH : ‘ .
L , 72 1791 0.040 C0.072 129 0.557 =
TR . 35 1qg : 0.0273 0.072 111 A .017
NB , v 4 -
T 26 1791 0.015 0.017 , 30 0.871 =
R 1014 1522 Q.&bb6 0.9&7 v 1472 0.68%9
SE :
L o 1521 1701 . 0.894 0.861 1465 1.038 *
T 26 1791 0,015 0.894 1602 0.0146
C'ytle Length, C = 180.0 sec. . Sum (v/s) critical = 0.949
Lost Time Per Cycle, L = 2.0 sec. X critical = 0.999

A23



v/ec g/C
RATIO RATIO

EE '

LTR 0.013 0.072
CWE

L 0.997 0.072

TR 0.317 0,072
NE

T 0.871 0.017

R 0.689 0.967
SE )

L  1.038 0.841"

T 0.0146 0,894

Intersection Delay

DELAY LANE

LANE LANE DELAY LOS

GRF. GRF.
DELAY LO3

BY
APF .

BY
AFF.

180.0

180.0
180.0

180.0
180.0

180.
180.0

o

= 26.9 (sec/veh)

d GROUF
1 CAP.
s8.9 238
61.3 129
60.3 111
67.1 30
0.2 1472
12.4 1465

1402

A2k

1.00

0.85

0.85

0.85

1.00
0.85

120.2 F

1.0 A
40.6 E
0.7 A

Intersection LOS =

40,0



1985 HCM: SIGNALIZED INTERSECTIONS . Fage—1
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IDENTIFYING. INFORMATION

NAME OF THE EAST/WEST STREET.........CFSES ROAD

NAME OF THE NORTH/S0UTH STREET.......F.M. 56

AREA TYFE.......,,.....;.... ...... .. .OTHER
NAME OF THE ANALYST. . evevseavesrenn. BDVDW
DATE OF THE ANALYSIS. ...v.... G errv...9/28/87

TIME FERIOD ANALYZED...sseuoennunn- --JAN. 788 F.M.

OTHER INFORMATION: -
EXISTING GEOMETRICS -

TRAFFIC VOLUMES

EE WE NE SH

LEFT - 1 777 o 91
' v v /

THRU - ‘ 1 : : AR 19 15

RIGHT 1 1652 87 ' 0
RTOR A 0 0 ' 0 : 0

(RTOR volume must be less than or equal tc RIGHT twrn legmes.i

A25



INTERSECTION GEOMETRY

T T S L N R R O T O A e L A S O O S N N R O R T R D O N e T I N N N N NSNS N ORI OISR ETE=ES

NUMBER OF LANES FER. DIRECTION INCLUbING TURN BAYS

Nm = numbier of parking méneuvers/hr; Nb = number of

CONFLICTING FEDS . FEDESTRIAN EBUTTON
(peds/hour) - (Y/NY (min T
EASTROUND . 0 N 19.8
WESTEROUND : 0 N 19.8
NORTHEROUND | 0 N 11.3
SOUTHEOUND . © N

min T = minimum green time for pedestrians

A26

11.%

EASTEBOUND = 2 WESTEOUND = 2 NORTHBOUND = 2 SOUTHEOUND = 2
ER WE NE .  SH

LANE TYFE WIDTH TYFE WIDTH = TYFE WIDTH TYFE WIDTH ‘

t LT 12.0 LT 12.0 T 12.0 L 12.0

2 TR 12.0 TR 12.0 R~ 12.0 T 12,0

z 12.0 12.0 12.0 12.0

4 12.0 17.0 12.0 12.0

5 12.0 12.0 12.0 12.0

A 12.0 1z.0 - 12,0 12.0
L - EXCLUSIVE -LEFT LANE - T ~ EXCLUSIVE THROUGH LANE
LT - LEFT/THROUGH . LANE ‘ . TR — THROUGH/RIGHT LANE
LR - LEFT/RIGHT ONLY LANE , R - EXCLUSIVE RIGHT LANE
LTR —~ LEFT/THROUBH/RIGHT LANE
ADJUSTMENT FACTORS

- GRADE  HEAYY VEH. ADJACENT FEE EUSES
(%) S Y/N (Mm) (NB) ~ FHF

EASTBOUND 0.00 S 1,00 N O 0 1.00
WESTEOUND 0.00 - . 1,00 N 0O g 1.00
-NMORTHEBOUND - Q.00 1.00 N 0O o] 1.00
50UTHEOUND 0.00 1.00 N 0 O 1.00

buses stbbping/hr

ARRIVAL TYFE:

L L i



SIGNAL SETTINGS ~ OFERATIONAL ANALYSIS, ' ‘ ‘ Fage—3

ACTUATED LOST TIME/FHASE = 3.0  CYCLE LENGTH = 120.0

EAST/WEST FHASING
. . . FHASE~1 FHABE~2 FHASE~3  FHASE-4 ' \
EASTEOUND - : : . ,

LEFT X
THRU %
RIGHT - X
FEDS
WESTEOUND
LEFT %
THRU X
RIGHT ) X
FEDS
NORTHEOUND RT X
SOUTHEOUND KT
GREEN ; 98.0 0.0 0.0 0.0
YELLOW + ALL RED 3.0 0.0 0.0 0.0

NORTH/SOUTH FHASING |

_FHASE-1  PHASE-2  PHASE~I  FHASE-4

NORTHEOUNMD
LLEFT »
THRY ) X .

RIGHT _ b4 . X
FEDS ' :

SOUTHBOUND .

LEFT - : X
CTHRU o X
RIGHT '

FEDS

EASTROUND RT
WESTEBOUMD AT

GREEN
YELLOW + ALL RED

1000 0.0 Q.0
Z.0 0.0 0.0

e

L}
!

A27



VOLUME ADJUSTMENT WORKSHEET

e e Tt

EB
LT
™
RT

WB
LT
™
KT

NE
LT
TH
RT

SE
e
TH
RT

777

1652

[§]

. 19
- 87

?1
15

&

+J

~ LANE

ADJ. LANE GRF.
FHF VOL.. GRPF VoL,
1.00 1 =L 1
1.00 1 TR 2
1.00 1
1.00 777 .
1.00 1 LTR 2430 .
1.00 14652 -
1.00 O
1.00 19 T 19
1.00 =4 R 87
1.00 71 L 71
1.00 15 T 1S
1.00 O

1.000
“1.000

1.000 .

1.000

1.000
1.000

FACT.

1.000
1,000

1.000
1.000

1.000
1.000

t-J
(K]}
w
5

19 .

87

21

15

%* Denotes a Defacto Left Turn Lane Group
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1.00

0.00

0.32

a et

0.00
Q, 00

1.00
0,00

0. 00
0.30

0.68

Q.00
1.00

0. 00
.00 .



Ve

SATURATION FL_DN' QDJU"STMENT WORKSHEET Fage—S
IDEAL ADJ.
SAT.. NO. f ¥ £ f £ f ¥ SAT.
FLOW LNS W HV B p BE A RT LT FLOW
EB : : : . '
Lo 1800 1 1,000 0.995 1.000 1.000 1.000 1.000 1.000 0.041 74

TR 1800 11,000 0,995 1.000 1.000 1,000 1.000 0,925 1.000 1657

WE » )
LTR 1800 2 1,000 0.795 1.000 1.000 1.000 1.000 0.878 0.736 I012
NE : _ ‘ . )
T 1800 11,000 0.995 1,000 1.000 1.000 1.000. 1.000 1,000 1791
R 1800 1 1000 0,995 1,000 1,000 1,000 1.000 0.830 1,000 1522
SE
- 1800 1 1,000 0,925 1.000 1.000 1.Q00 - -1.00Q- 1.000Q 0,990 1701

T 1800 1 1.000°0.995 1.000 1,000 1,000 1,000 1,000 1,000 1721

A29



CAFACITY

ANALYSIS WORKSHEET

ADJ.

ADJ. SBAT.

FLLOW RATE FLOW RATE

(v)

19

87

71

15

Cycle Length, T =

t.ost Time Fer Cycle,

(s)

74
1657

012

1791

1822

1701
1791

120.0 sec.

FLOW

RATIO
(v/3)

0.014

0. 001

0.847

0.011
0,057

0.053

0. 003

L = 9.0 sec.

A30

_LANE.GRDUP
GREEN RATIO CAFACITY
(g/C) (c)
0.817 )
0.817 1353
0.817 2860
0,025 45
0. 950 1444
0.083 142
0,133 2E9

Sum (v/s)
X critical

critical =
0.985

0.017
0,001

1.03%7

O.424
O.060

D.642

D.063

0.911

¥*



LEVEL-OF-SERVICE WORKSHEET ' ' Fage-7

P e e e e e S e S g g Y

DELAY LANE DELAY LANE LANE DELAY LOS

v/e g/C " CYCLE d GROUF d FRDOG. GRF. OGRF. BRY BY
v RATIO RATIO LEN. 1 CAP.» 2 FACT. DELAY LOS AEP. AFF.
EB _
L 0,017 0.817 120.0 1.6 &0 0.0 1.00 1.6 A 1.4 A
TR 0.001 0.817 120.0 © 1.5 1353 0.0 .83 1.3 A
WE : o 1 . .
LTR 1.037 0.B17 120.0 10.0 2460 23,7 ©.85 28.7 D 28.7 D
NE . o -
T .0.424 0.025 120.0 43.8 45 J.7 0.8% 40.4 E 7.2 B
R 0.060 0,250 120.0 0.1 1446 0.0 0.88 0.1 A
SE ) : .
L 0.642 0,083 120.0 40,5 142 6.4 1.00 46.9 E 44.4 E
T 0.063 0.133 120.0 34.95 23 0.0 0.85 29.4 D :
\ .
Intersection Delay = 28.4 (sec/veh) Intersection LDS = D

A31



UNSIGNALIZED INTERSECTIONS

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION: £, eC

NAME:_8VvOu)

HOURLY VOLUMES

"Major Sneet_m_ﬁ_é___ @
N= - V‘_
f_ N=[F]

F'STOP

O YIELD

Grade
X

Date of Counts:._.ﬁé_&__, ‘
Time Period:___ A. M. - -
Average Running Speed: 45 | N =)

Mmor
__Street:

cPi4s PO _

PHF:._.D Grade o %

VOLUMES IN PCPH

VOLUME ADJUSTMENTS

. MovementNo. - 2

3 4 5

Volume (vph) \2

Vol. (pcph), see Table 10-1

STEP 1: RT from Minor Street

442

b4 \Z

31

(’v\)‘

Conflicting Flow, V_
Critical Gap, T, , and Potential Capacity. ¢,
Actual Capadity, ¢,

1/2V,+V, =22 412 233 yph(v,)
T, = 6:5_ sec(Table 10- 2)¢po =67 pcph(Flg 10-3)

STEP 2: LT From Ma;or Street

. ('Vu | P |

Conﬂxctmg Flow, V
Critical Gap, T, and Potentnal Capaaty [

V,+V,=$2 + 12 =454 ph(V,)

| T.=.5:5 sec(Table 10-2) c,, = €42 pcph (Fig. 10-3)

Percent of ¢, Utilized and lmpedance Factor (Fig. 10- -5) (v./cP‘) X100=2_p,=_0
Actual Capadity, c,, | Cme=¢,=64Q pcph
" STEP 3: LT From Minor Street [ DV.

Conﬂxctmg Flow, V,

1/2V, 4V, 4V +v, =22} 4 12,

1z *‘6‘4 =9_,°9_ vph (V)

" A32

Critical Gap, T, ., and Potentlal Capaoty <, T = 7-8 sec (Table 10»2) - = leo pcph (Fig 10-3)
. Actual Capadity, c,, Car=¢p XP, =160 x O = © peph
SHARED-LANE CAPACITY o —
SH = V_tﬂ — .. 1f lane 1s shared
(V /Cm7)+(Vo/Cmo) .
MovementNo | vipepn) [ colpeh) [ cupem Lo [ n
7 3! o R T
9 15 690 o 5 A
- s as - fzi _JL .



.UNSIGNALIZED INTERSECTIONS

Exg1 NG émm_r&s

1 emmggs 88 - .M,

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTION S

LOCATION: ¥:- Sb& / cPs6S 2P, NAME:
HOURLY VOLUMES _ VOLUMES IN PCPH
Major Street:__E. 0\, S @ N )
- Vi e
N-12 N -—V,_ 8 v, v, 5 —
Grade — «— PV . {
£% — V, > ‘\} /’
v V,V, !
6C . \ ) l 7 |9
Date of Counts .________.'M —_——
Time Period:_®.ym .« 339
Average Running Speed: 40 72\ ,
PHFE.L-O  Grade_Q % CP5€5 #p
VOLUME ADJUSTMENTS : - :
Movement No. ' 2 | 3 4 5 7 9,
Volume (vph) 5 8 40 | & | 339 | 72\
Vol. (pcph), see Table 10-1 . :
STEP 1: RT from Minor Street » ~V
Conflicting Flow; V., 12V,+v,=19 +8 =T voh(v,)

Critical Gap, T, , and Potential Capadity, ¢,
Actual Capadity, c, ‘

T, =©:% sec (Table 10-2) ¢, =220_ peph (Fig. 10-3)

Cmo = Cpg = _.?_Q.opcph

STEP 2: LT From Major Street

£

Conflicting Flow, V

V, 4V, =38 +&

=46 vph (Ve

Critical Gap, T, , and Potential Capacity, ¢, ‘ T = =59 se (Table 10-2) Cpy =920 _ pcph (Fig. 10-3)
‘ -Percent of c, Utilized and Impedance Factor (Fig. 10- 5) (v, /,cp‘) X 100 =46/ P,= =_78

‘Actual Capadity, c,, ‘ Crt = Cpu = fo00. peph

STEP 3: LT From Minor Street | SV,

Conflicting Flow, V, 1/2V4V vy, =8 +8 + b +40 -73 - vph (V,y)

Critical Gap, T, , and Potential Capacity,c, | T.= 2_8_ sec (Table 10-2) c,,, =

Sov pcph (Flg 10- 3)

Actual Capacity, ¢, . Com? = Cp7 XP =§00 x'78 = 4’70

SHAR_ED-LANE CAPACITY

Vot v,

(V7/Cm7) + (v‘)/cmO)

if lane is shared ’

Movement No. v(pcph) Cn (pcph)

~ Cg (peph) g < LOS
7 . 35 490 /51 D
9 R 900 t79 o
4 = 1000 260 A

A33




UNSIGNALIZED INTERSECTIONS

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

. LOCATION:_E: < o NAME: .
HOURLY VOLUMES - B VOLUMES IN PCPH ,
Maijor Street: F'M-_SG @ N
N=[2] -— V~ -
Grade ‘ — vl —_——
2% — ___w ( N
|
Date of Counts: I&Lﬂ_ l | @sTOP —_
Time Period: — —| O YIELD 2g
Average Running Speed.___-ﬁ_ N =[4}
Minor
_ Street:
PHF:_/:@ Grade__© % [25cS £d.
VOLUME ADJUSTMENTS : A _
Movement Na 2 3 4 5 7 9
Volume (vph) ) o 400 600 | o 28 13
'Vol. (pcph), see Table 10-1 =
STEP 1: KT from Minor Street ~V

Conﬂlctmg Flow, V, .
Critical Gap, T, and Potential Capacity, ¢,

1/2V,+V,=20_ 410 =218 y5h(v )
T, =63 sec(Table 10-2) c,, = 70 pcph (Fig. 10-3)

Actual Capadity, c,, Cpo = Cp = 220 pcph
SI'EPZ:LTPmmMaiorStmet ' {v.
Conflicting Flow, V V,+V,=460 1 10° = 410 vph(V,,)

Critical Gap, T_, and Potential Capaaty S
'Percent of c, Utilized and Impedance Factor (Fig. 10-5)
Actual Capadity, c,,

(Vofco) X 100= 87 p =4/ .
nu= =690 peph

STEP 3: LT From Minor Street 1

V.

Conflicting Flow, V, .

Critical Gap, T, , and Potential Capaaty <,

1/2VAVAV A, = 200 2 /0 . J0
T, =78 sec(Table 10-2) . - 2° 5 cph (Fig, 10-3)

+400 = 820 \ph (V. .)

Actual Capadity, c,, Cpr=Cps X P =205 x5 = 3| peph
SHARED-LANE CAPACITY | |
' SH = Lty if laneas shared
(V /cm':') + (VQ/cmN) N {
Movement No. v(pcph) < (peph) cwpeph) G s
7 | 28 31 .3 .1 £
_ : S T ¢ o
2 13 709 .. 687 A
4 _boo @90 i Je _E

A3L



UNSIGNALIZED INTERSECTIONS

1037

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

. LOCATION: Z:U. Electric_Drve /C Psgs eD,

NAME:

HOURLY VOLUMES ‘
Maijor Street: CPS€S €O

. VOLUMES IN PCPH

. R j i Vv 122
N=[3) 3642v, v, E3
Grade —V, —_——— 1St VJ ‘ .
—% — V5. : ‘\ /
. N Vv,v,
, _ SRR I
Date of Counts: ' ‘ _—
Time PeriodA-M. ExsriNG 23
Average Running Speed: 45 . 128
PHF:__ '@ Grade_ © %
VOLUME ADJUSTMENTS , ,
Movement No. ' 2 - 3 4 5 ' 7 ' 9
Volume (vph) 2642 | 151 23 | 122 23 128
e e
STEP 1: RT from Minor Street ~Vy
 — . T€9¢ ;
Conflicting Flow, V. 1/2V,+V,= 75 + 3_1d.2= 2335 ph (vc.,)

Critical Gap, T, and Potential Capadity, ¢,
- Actual Capadity, c,, ‘

T.= Lsec(Table 10- 2) = _Q_pcph (Fig. 10-3)

C=C

STEP 2: LT From Major Street

{v,

Conflicting Flow, V.

Critical Gap, T, , and Potential Capadity, c,

Percent of ¢, Utilized and Impedance Factor (Fig. 10-5)
‘Actual Capacity, ¢,

V,+V, =131 4 3642= 3773y (V)

1,=% 5 5.5 _ sec (Table 10-2) ¢, = _©-_ peph (Fig, 10- 3)

(Ve/cu)X100=2"_p=/0

peph

STEP 3: LT From Minor Street |

Cm4=c§4= o
' DV

Conflicting Flow, V,

1/2 VAV AV AV, = 75 15u2 4022 423

3862vph vV.)

Critical Gap, T, and Potential Capacity,c, | T,= 2.8 =0 . peph (Fig. 10-3)
Actual Capadity, ¢, - . | =cyXP,=_©2 X 0 =_0 peph -
SHARED-LANE CAPACITY L
' SH = v;t v if lane is shared
. (V2/€ma) + (Vo/Crg) )
Movement No. vipcph) ~  (peph) oy (peph) R .LOS
7 _ 73 o ' & -23 F
9. 128 o -12g F_

A35 -




UNSIGNALIZED INTERSECTIONS

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION: =¥. Electre Drve /0445 @) | NAME:
HOURLY VOLUMES ' - VOLUMES IN PCPH
Major Street: CESCS €/ @ N -
' - V, 36006
N=[H v* -‘——Vs— 143 v, . _V, 3

Grade — 2 —— V.
% — f N =5 ‘\\ t

' V7 v9

: -
Date of Counts: | I BI'STOP — —|—
Time Period: .2 A 67/"’0 — —| o vEELD iZ4
Average Running Speed: N= 12
. : Minor
. : Street:

PHF.__' _ Grade___ % Tug DPr @.&1
VOLUME ADJUSTMENTS ' '
Movement No. , .2 -3 4 5 7 9
Volume (vph) 143 3 36 | 3606|124 | 12
Vol. (pcph), see Table 10-1
STEP 1: KT from Minor Street -~ V,
Conflicting Flow, V. T 1/2V,+V,= +_l7i Jﬂvph Vo)

Critical Gap, T , and Potential Capacity, ¢,
Actual Capacity, c,, '

T, .é_Qsec(Table 10- 2)c =850 peph (Fig. 10-3)
Coo = €0 = B22 pcph

STEP 2: LT From Major Street

(v,

_Confhctmg Flow, V,

Critical Gap, T, , and Potential Capacity, ¢,

Percent of ¢, Utilized and lmpedance Factor (Fig. 10- 5)
Actual Capacity, c,,

V,+V,=_3 +143 = =144 vph(V.,) |
= ggsec(’!‘able 10-2) ¢, = 95"pq>h (Fxg 10-3)
(v./cp‘)xwo 187 p, = =9

Cmi = Cpe = _9_5_0pcph

- STEP 3: LT From Minor Street SV,
Conﬂicting Flow, V . 1/2 v,+v,+v,+v; = 2 +143 436 +36_ =3787vph(V,,)
Critical Gap, T, , and Potential Capacity, c, | T, =78_ sec (Table 10-2) c,, = peph (Fig. 10-3)
Actual Capacity, c,, ‘ Cmy = Cpy XP,=Q X 9 =_C pcph
SHARED-LANE CAPACITY ‘
SH = vtV if lane is shared
. : S (V7/Comz) + (V9 /Cpm) ‘
Movement No. ~ v(pcph) ¢ (peph) _ sy (peph) C g - LOS
7 124 o -124 F
9 _ 2 850 538 A
4 3 949 94 _A

A36




UNSIGNALIZED INTERSECTIONS

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION: ’ NAME:
HOURLY VOLUMES CT | voLUMES IN PCPH
Major Street: CESES €oap @ N
' _ -V,
N=[4] - v,_ 6% V,_____ o V.. —
Grade —_ Vz —_—— N8V,

2 %

ﬁv,(—-N

Date of Counts:_ﬂe)_a_ l |
==

X

e

d ‘:onne(ltcd T

Time Period: _A-M\, —! D YIELD 2w ouT,
Average Running Speed: | N=[Z]|
: Minor

. Street:
PHF: Lo Grade 0 %
VOLUME ADJUSTMENTS ,
Movement No. ] 2 3 4 5 7 S
Volume (vph) 24926 138 o © .2 1

: i f——
Vol. (peph), see Table 10-1 %
STEP 1: RT from Minor Street ~Vy
118 24%%

Conflicting Flow, V_
Critical Gap, T, , and Potential Capadity, c,

12V, 4V, = E_+_ % =131 Typh(V.)
T, = £:© 'sec (Table 10-2) ¢, = 115 pcph(ﬁg 10-3)

Actual Capadity, c,, Cong = Cpo = 115 —= pcph
_STEP 2: LT From Major Street {v,
Conﬂ:ctmgFlow, V,+V,=13¥_ 17490 _ZG'M'Vph(v )

A37

Critical Gap, T, , and Potential Capacity, c P 5 sec (Table 10-2) 0 = -0 pcph (Fig. 10-3
Percent of ¢, Utilized and Impedance Factor(ﬁg 10-5) (v./c,.)X 100=__ P, =_+49
Actual Capacity, c,, Cme =Cpe=_2__ pcph
 STEP 3: LT From Minor Street ] DV, |
Conflicting Flow, V., 1/2 V4V, 4V 4V, = fz"_ +%Vy o0 + 2 _=T%5 vph vVl
Critical Gap, T, and Potenhal Capac:ty < T; =75 =_© pcph (Fig. 10-3)
Actual Capadity, c,, Cm? =Cpy X P = X__ .= peph
SHARED-LANE CAPACITY S o
- A SH = vt vy if lane is shared
] U (V) F (Ve /)

Movement No. v(pcph) cp (pcph) o (pcph) 3 (" Los -

7 A e 20 £ '

9 ' = 175 58 4 ‘

4 'O ;L o N/A




UNSIGNALIZED INTERSECTIONS

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION: LU Cleclne Dyve 82

NAME:

HOURLY VOLUMES -

Major Street: CPSC’S €A @ N.

N=[4]
'Grade .
2%

._'_v,__,
1—-———_.

Da:eomens___ﬁ__ I I O SToP
Time Period:__&./M. — =1 O YIELD
Average Running Speed:—__ | N=[Z]

' Minor

Street:

PHE: L9 _ Grade O ____%

7 vz

VOLUMES IN PCPH

VOLUME ADJUSTMENTS

Movement No. 2

Volume (vph) 2613

Vol. (peph), see Table 10-1

. STEP 1: RT from Minor Street

13g %

B4 e | o

~V

Conflicting Flow, V,
Critical Gap, T, , and Potential Capacity, c,
Actual Capadity, ¢,

T.-

1/2V,+V,= +_ = vph (V)
sec (Table 10-2) ¢, = — pcph (Fig. 10-3)
Cqy ™= c” - Pcph ’

STEP 2: LT From Major Street

{v,

Critical Gap, T, , and Potential Capadity, c,
Percent of ¢, Utilized and Impedance Factor (Fig. 10-5)
Actual Capacity.c, |

V,+V,=

(V./C,,.) X 100 =

138 +2¢8 .Z75( ‘vph(V.)
T, = £.5 :sec(Table 10-2) ¢, = ___..pcph(Flg 10-3)
P -

peph

Cont = Cpy ™

STEP 3: LT From Minor Street |

oV,

Conflicting Flow, V, .
Critical Gap, T, , and Potential Capacity, ¢,
Actual Capacity, ¢, S

<

1/2 ViV, +V,+V,

——-_—. VPh (Vt7)

X—= peph

- SHARED-LANE CAPACITY

vy + v,

cuﬂ-cp‘lxpd- .~

if lane is shared

‘SH=

.(V7/c|n7)A+ (v9/cm9)

<n (PSPh)

Movement No. v(pcph)
_7 o

: sy (peph) Cp

9 Y-

4 . A ‘ o

A38




" UNSIGNALIZED INTERSECTIONS o 10-37

-WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION: TU. Elecric Drve # | NAME: .
. HOURLY VOLUMES. : ‘ VOLUMES IN PCPH
Major Street: CPSCS €0 N ) |
: = : .V, O
N= : ‘ <————Vs—- : _ vie
Grade Vz-——-— o . (_ ‘
o — NV = N —\ '/
. o vV, V,
. s oY "-' N
Dateofmm_md_ﬁL_ 1] & stop —_—
Time Period:_£2: {— —| avELp "3y
Average Running Speed: 42 | N=[2] X3
: ts
PHF:_/-% _Grade_2___% - TW.&6. *(
VOLUME ADJUSTMENTS
Movement No. 2 3 4 5 7 9
Volume (vph) 98 (o) & o /13 77
. Vol. (pcph), see Table 10-1 _ _
STEP 1: RT from Minor Street L - ~V
Conflicting Flow, V, : | 12v,+v,=C + 42 = 12 wph(vy)
Cnnalcap,r,,uupomnalapaoty, ‘ T, = 6:9_ sec(Table 10-2)c,, -Z&pcph(ﬁg 10-3)
sn-:rz:x:rrmm)um _ ‘ (v
Conflicting Flow, V, | V,4V,= 0 +2# -?févph(v,'.)
Critical Gap, T, , and Potential Capacity, c, T.= ‘Pﬁseccrabmoz)c,. 229 peph (Fig. 10-3)
Pemmtofc,UuhudandlmpedameFacwt(ﬁg 10-5) (v,/c”)Xloo-__P -
Actual Capadity, c,, Cmi =Cpe=____ pcph
STEP 3: LT From Minor Street 7 o . v,
Conglicting Flow, V., } 1/2VAVAVAV, = & + 28 4 & + 2 = 2& yph(V,)
Critical Gap, T, , and Potential Capacity,c, | T, =Z._ sec (Table 10-2) ¢,;= 2= peph (Fig. 10-3)
Actual Capadity, c,, v. Coy ™ Cpy X Py x =. peph '
SHARED-LANE CAPACITY '
o _ ' SH= ' v,+v,ﬂ. if lane is shared
- (V3/Cma) + (Vo /Coo) .
MovementNo | - v(pcph) S (Peph) _Cs (peph) | oS
7_ /t3 700 . A
2 | 950 ' N
4 o ' | TN

A39




UNSIONALIZED INTBRSECTIO‘NS

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECT!ONS

 LOCATION:_Z¢ !Um pgrre T2

NAME:

HOURLY VOLUMES

Mah%t' CPSB'S ZD/ @ N

VOLUMES IN PCPH

Grade — Vz
o9 "\ f N 'E
Vv, v,
Date of Counts: Qlﬂ_ié___ | | | osmor
Time Period:___@.M, — —| o viELD
Average Running Speed: 40 _ | N =[Z}
, Minor
_ : : Street: ,
PHF: /.2 Grade_ O __% _72& <2z
VOLUME ADJUSTMENTS |
Movement No, , 2 3 4 5 7 9
Volume (vph) o9 2 25 ea7| o o
Vol. (peph), see Table 10-1 | %
STEP 1: KT from Minor Street ~V,
Conflicting Flow, V 12V, 4V, =+ =___ vph(Vy)
Critical Gap, T, and Potential Capacnty, T, = — sec (Table 10-2) ¢, = — pcph (Fig. 10-3)
mc’?‘“‘)’ Con - Cm9 = Cpp = —— Pcph |
STEP 2: LT From Major Street {v,
Conflicting Flow, V, V4V, =2+ 9= /Y yph(V.)
Critical Gap, T, , and Potential Capacity, ¢, T, = 222 sec (Table 10-2) c,,, = £222 peph (Fig. 10-3)
Pucu\tofc,UhhzedandlmpedmceFacu(Eg 10-5) | (vi/c)X100=___P=/-0
* Actual Capadity, ¢, Cme = Cpe = pcph
STEP 3 LT From Minor Street | DV,
Conflicting Flow, V. 12V AV V4= 4+ 4+ +__ = vph(V_,)
Critical Gap, T., and Potential Capaclty ¢ | T.= 7 = —— pcph (Fig. 10-3)
Actual Capadity, ¢,, Con? ™ Cpy X Py = X = peph
SHARED-LANE CAPACITY n ‘ '
' SH = - vat v, if lane is shared
' (v7/cm7) + (VO/CMO) .

Movement No. v(peph) '_CL(PCPh) Csy (peph) Cx LOS

7 S ’ o TlA

9 ©  Nipe

4 2.5 126 A

AbO




UNSIGNALIZED INTERSECTIONS

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

Critical Gap, T, and Potentlal Capacxty,
Actual Capacity, c,,

LOCATION:_T-U. Etceree  Pewc iy NAME:
HOURLY VOLUMES ' VOLUMES IN PCPH
Maior Street: ¢ P$8S £ O @ N
: : : - V. %O
N=@ ’ --—zs— “9_1\/ '(_V;_a..._
Grade - —_— Ve ‘ «— !h}_ v, .
% —V, N f = N= —‘ﬁ\ /
: , Vv v .
Date of Counts:CXt 88 ([ @ STOP
Time Period:___ A. M. — | O YIELD
Average Running Speed:_4©_ | N=[z] :
' Minor .
PHF:_1:© Grade_© % T.0. Drue EustiNe CCOMGTRICS
VOLUME ADJUSTMENTS | - _
Movement No. : g 2 3 4 5 7 -9
Volume (vph) we 3 163 8 &0 20 | 1k
‘Vol. (pcph), see Table 10-1 =—=1
STEP 1: RT from Minor Street ~V,
h!‘b

Conflicting Flow, V., 1/2V,+V,= -82 +3 - _ﬂjvph (Vﬂ)

T.= 6.0 sec (Table 10-2) ¢,y =

_8_5_ peph (Fig. 10-3)
s = €0 =189 pcph "

STEP 2: LT From Ma)or Street

{v,

Conflicting Flow,
Critical Gap, T, , and Potential Capaqty <
Percent of c, Utilized and Impedance Factor (Fxg 10-5)

.V,+V2=Jh3.+m=li57vph (Vo)
T,=5.5 sec(Table 10-2) c,, = 20Q pcph (Fig. 10- 3)
v/, 0x100=4 p,=_98

Coma = Cp = 209 peph

Actual Capadity, ¢, ,
" STEP 3: LT From Minor Street B

Sv.

_Conﬂicﬁrig Flow. V,

Critical Gap, T, , and Potential Capacity, ¢,

Actual Capacity, c,,

172V, 4V, 4V 4V, =82 + 1193, 40 + 8 =1323ph (V)
T.= 7% sec(Table 10-2)c,. = 95 peph (Fig, 10-3)

SHARED-LANE CAPACITY

=c,XP, =95 x :78 = 93 peph

SH oo ¥:E Ve iflane s shared
_ (v: /cm7) +(V9/Cmo) o
Mqvemei'\t No. “v(pcph) ¢ (pcph) C.; (peph) i ) v- ._«_,_. C | Jl ~ ___—_L_(Zﬁ
7 20 93 ' 4 13 B
9 | Vb 185 _ I 3
B S 8 290 - 192 2

AL




UNSIGNALIZED INTERSECTIONS

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION: @ _TVU. Clectng Dwe NAME:__® v ¢)
HOURLY VOLUMES _ | voumesmeceH

- Major Street: cp3ts Rp - @ N

C —-— v, JLZL —

N=FF -~ \‘;s — 4“1y,
Grade — V2 : «.— LV,
2% — V- { ~ N= ' ﬂ'\ ‘/’

’ﬁ‘\v /" 4 , V. ¥ .
, FARA ' : l

Date of Counts: O¢T 88 | | | | ostop —_ L
Time Period:__£. 0 . — | O YIELD I i

- Average Running Speed: 40 | N= N2
' Minor a
: Street: _ e, '

PHF' [ o Grade O % TY é7'¢"lln DﬂJ,( 5( lST//UG G é_am 6-72 ( C§
VOLUME ADJUSTMENTS _
Movement No. 2 3 4 5 7 9
Volume (vph) 41 [ 12 | e | 1z o
Vol. (pcph), see Table 10-1

. STEP 1: RT from Minor Street ~V,
Conflicting Flow, V 172V, 4V, = +_4|7 R, AN
Critical Gap, T, , and Potential Capacity, c, T, =_©:9 sec(Table 10-2) ¢, =222 pcph (Fig. 10-3)
Actual Capadity, c,, , Cony = Cpg = —— pcph
STEP 2: LT From Majo Sieet | { v,
Conflicting Flow, V Vi+V,=_ ) + 4 =48 vph(v,)
Critical Gap, T, , and Potential Capac.ry, T, = 53 sec (Table 10-2) c,, =&22_ pcph (Fig. 10-3)
Percent of ¢, Utilized and Impedance Factor (Flg 10- 5) (Ve/<p0) X100=____ P,= yaza
Actual Capadity, c,, Cme = Cpy 722 peph.

STEP 3: LT From Minor Street

|

v,

- Conflicting Flow, V.,

Critical Gap, T, , and Potential Capacity, <,

Actual Capacity, c,,

1/2V,+V,
T =_2.5

m)

+V+V, = _1 +4T, nugh+ _LZ = 24)vph (Vv ;)
sec (Table 10-2) ¢, = £95. pcph (Fig. 10- 3) '

¢,» X P, =Lﬁ_x_1_ 2% pcph

SHARED-LANE CAPACITY

v, + v,

if lane 1s shared

T (V) + (VoS )

Mm?emem No.

v{pcph) Cp (Pcph) Con(peph) k. LOS
7 ne. 105, -7 E
9 % 950 - 739 A
4 [T - |000 988 A

AL2




UNSIGNALIZED INTERSECTIONS

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

" LOCATION: W, Clectzn D: Vewdey NAME:
HOURLY VOLUMES VOLUMES IN PCPH
Ma)orSrreet_C.E.ﬁK_.':_eJ__ @
T e V.31
N=@ . “_“:ll.*— 12099 . (’_V‘_’l__ .
Grade _ V,________-_ » «— lst v.—f————‘— .
O —V N = 3 C
; X[\ f - N=(el ~‘\\/, v/q : |
: v VoVe ] e .
Date of Counts: _Nov. 88 P ¥ STOP _ o
Time Period: __A. ™. - = 20 ’

‘0 YIELD

Average Running Speed: 4¢_ | N=[2]
PHF: l~°_ Grade_¢& % —'E-:J_é' Drive EXNSTING 66‘0/’-’,‘;’[, 6“,.
VOLUME ADJUSTMENTS |
Movement-Na. ) 2 3 4 5 7 9
Volume (vph) 1099 /35 7 37 20 15
V;)l. (pcph), see Table 10-1
STEP 1: RT from Minor Street ~ Vi

' uv’

Coﬁﬂicting Flow, V,

‘1/2v +V, —b_&_+ 2 I8 ph(vy)

Critical Gap, T, and Potential Capacity, ¢, = 6.0 sec (Table 10-2) Cps 430 peph (Fig. 10-3)
Actual Capadity, c,, Cmo = Co 20 peph ' '
STEP 2: LT From Major Street ~{ v,

Conflicting Flow, V_

Critical Gap, T., and Potential Cépacit‘y <

Percent of S Utlhzed and lmpedanoe Factor (Fig. 10-5)
Actual Capacxty Con

V,+V, =133 +/099 =1234vph (V. ,)
T, =5-5 sec(Table 10-2) c,, = 232 peph (Fig. 10-3) |
Vil x00=_3_p,=_:29

G =€ = 230 pcph

V.

STEP 3: LT From Minor Street |

Conflicting Flow, V(‘
Critical Gap, T, and Potential Capaﬁty, <,

Actual Capadity, c,,

Cm7 = cp7

1/2V 4V, 4V +V, = 68 1099 .37 & T =124/ vph(V..)
=75

sec (Table 10-2) ¢, = 105 peph (Fig 10-3)
X P‘ =/05 .S '”'= ,04 Pcph

SHARED-LANE CAPACITY

- —9 . __aflaness sharvd
(V /cm7) + (V0/ cmﬂ)

. Movement.No.v v(pcph) iﬂpcph) Cony (pcph; q ) .L* _ ‘ ~{k)ﬂ _
7__ 2o log e} e | £
9 /15 430 o5 | B
i 4 230 L 223 | <

Ab3




UNSIGNALIZED INTERSECTIONS

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION: 7. 67—5_61o¢lc Dju((:HJAY . NAME: 3.V (o))
HOURLY. VOLUMES VOLUMES IN PCPH
Major Street: L.E}_Eﬁ_ﬁel__ @ N
v N=[" 4___V‘_ 43 .
Grade -_ z — L ) V. .
X" — 4 N =[Z] — \“\
' § v,
Date of Counts: _N.ml___a_a_ | | @'STOP
Time Period: — —| o viEwp L
Average Runmng Spe_ed._*_o_ N=(2]
' , , Minor .
_ Street: -
PHF._LO Grade_ © % I_sJ_E_LQch CEsSTiNG GEOMETRCS
VOLUME ADJUSTMENTS _ N |
Movement No. - 2 3 4 5 7 | 9.
‘Volume (vph) 43 i log® 1 /!
Vol. (pcph), see Table 10-1 ===
STEP 1: RT from Minor Street ~Ve

Conflicting Flow, V,

‘l/zv +v,=_I + %23 vph (V)

Critical Gap, T, , and Potential Capacity. c, =60 sec (Table 10-2) c, 2__ peph (Fig. 10-3)
Actual Capacity, c,, = cP, =930 pcph
{v,

STEP 2: LT From Major Street

‘ Confhctmg Flow, V,

Critical Cap T..and Potentlal Capadity, ¢,

Percent of ¢, Utilized and Impedance Factor (ﬁg 10- 5)
Actual Capadity, c,,

\) +V,= 1 _+43 = Q_ﬁ:;wph(v

T, =22 sec (Table 10-2) c,, =#229. peph (Fig, 10-3)
(Vo/u)X100=_02_P =40
Cone = Cpy = @00 pcph . : ' “

STEP 3: LT From Minor Street ]

DV

Conflicting Flow, V..

Critical Gap, T, , and Potential Capacity, ¢,

12V AV, AV +V, = | + 43 ./098. §. >=')|_43vph Y
T, =2:3 sec(Table 10-2) c,. = ¢ 20 peph (Fig 10-3)

~ Actual Capadity, ¢, Cmr =€y XP, =20 x ( = /20 pcph
SHARED-LANE CAPACITY .-
SH = Vit vy . - if lane s shared
(V-/Cmv) +(ve/c,0) o o

Movement No. v(pcph) ¢ (pph) Can (peph) , S

7 " (20 U SR A

9 1t §90 R

A , _ It /ood

ALl




UNSIGNALIZED INTERSECTIONS ' 10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION: CPSES_ ot [ Pia (o1 ‘A" (Rd, | NAME:
HOURLY. VOLUMES | voLumes INpcPH
Ma,or Sn-eet'CPS6$ Rd @ N
B35
N “@ - V, £55 8 3o
Grade &V, vae | oV —=

2% @ LoV, ~ N=[4]
’ ‘\\'7(
I

"mff_’
l |

Date of Counts:_I¥157/A/6 | | O stopP
Time Period:A-/A. Eiswe | 7T° w7 | BYIELD
Average Running Speed: 42_ | N =[Z] : N
: Minor ' :
‘ Street: . . '
PHF: A QO Grade_ ©O__% _Pea to1'A'vh | E3TING . cromETRICS
VOLUME ADJUSTMENTS ' ,
- Movement No. ] 3 4 5 7 9
Volume (vph) - : A o & ZBoo! =55 ( / / -9

Vol. (pcph), see Table 10-1

STEP 1: RT from Minor Street ,; v,

Conflicting Flow, V | 1 /2 V,+V,=_ 2 + Be=_& vph (Vo)
Critical Gap, T, , and Potential Capacxty <, =20 _sec(Table 10-2) Cpo = 1190 pcph (Fig. 10-3)
Actual Capadity, c,, Cons = /100 pcph :

STEP 2: LT From Major Street ' {v,

Conflicting Flow, V
Critical Gap, T, and Potential Capadity, c,

V,+V,=_ 0 +& =8 wph(V,)
=6__sec(Tab1e 10-2) cP.=_//£chph (Fig. 10-3)

Percent of ¢, Utilized and Impedance Factor (Fig. 10-5), | (v,/c,,) X 100= P=_t
Actual Capadity, ¢, A Cmd = Cpy = peph
DV,

STEP 3: LTFromMmorStreet 1

Conflicting Flow, Vc

172VAV A4V 4V, = O

+ 8 4855 431 = 3850uph (V)

Critical Gap, T, , and Potential Capacity,c, | T,= 8.5 sec (Table 10-2) =
Actual Capacity, c,,; l S Cry = Cpy X P = X =_°2_ pcph
SHARED-LANE CAPACITY
SH= Vot v, if lane is shared
(V2/Cnn) T (Vo/Cr) )
Movement No. v(pcph) c!n {pcph) s {(peph) Gy ' LOS
7 o o ' O ‘ F
9 'l oo 19 981 | A
4 320 | 1100 -1362 |- F

A4S



UNSIGNALIZED INTERSECTIONS ’ 10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION: CPSES _Rd - Pug tot AT R d | Nname__mvD)
HOURLY VOLUMES VOLUMES IN PCPH
Mayor Street:_CP3SES ‘-D @ N .
T v,z _
N = E] Vs —_ e+£ v ) ‘ ! [-] B _
Grade _ V (— 9_ v —:\ (/,
2% N= . }
v7 v'l
]
Date of Counts: _F_SLS_"_L&_ O STOP _
Time Period: m. —| ®YIELD 30
 Average Running Speed: 49 | N=[o] ' 297
lgimor
PHF:_ 'O _Grade__©_ % 5 <A 62& EX\STING GCEOMETRICS
VOLUME ADJUSTMENTS '
"Movement No. : -2 3 4 5 ' 7 , 9
Volume (vph) 846 '9 08 te 30 29 11
Vol. (pcph), see Table 10-1 = \
| STEP 1: RT from Minor Street A~V

Conﬂxctmg Flow, V,
* Critical Gap, T, . and Potential Capaaty S
Actual Capadity, ¢,

' 84
12V, +V,=35 _+ % =428ph (v,

=£—isec(Table 10-2) ¢, =&29- pcph (Fig. 10-3)
=Cpo = &00 pcph

STEP 2: LT From Major Street

{v,

Con'ﬂict';ng Flow, V,
Critical Gap, T, , and Potential Capacity, c,
Percent of ¢, Utilized and Impedance Factor (Fig. 10-5)

(v./c",‘) X 100=33 P,=

V,+V,=_2 +846=855vph(v,,)
T,=@.Q _ sec(Table 10-2) c,, = 330 =7~ pcph (Fig. 10-3)

Actual Capadity, c,, Cont =Cps = 330 peph
STEP 3: LT From Minor Street ] DV-
Conflicting Flow, V, 1/2 V,+\_/,+V&V; = 5 +8%. 12 .oy =97.5 vph (V..)
Critical Gap, T, . and Potential Capacxty C, T, =6.5 se (Table Io-ﬁ) ¢, -840 peph (Fig. 10- 3)
Actual Capadity, c,, = Cpr X P =240 x 7 168 pcph
SHARED-LANE CAPACITY ' -
SH = Vet ve lane 1s shared
C (V/Cmn) ¥ (Vo/c,) _
Movément No. \;(pcph) Cm (p(jh) - Cun (P‘I’;‘-)_ _—;_ ; “ v_ ;_l_g_% _—_
A 30 /68 ___-_ﬁ § ’38 o ?L_.“ i > I
9 2911 éoo L e2370 | ¥V .
4 : ,IOQ é}g : - 22z C

AL6
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1985 HCM: SIGNALIZED INTERSECTIONS B ‘Fage-1
I I I H I I KT I H I K IR KH NI KRR

IDENTIFYING INFORMATION

e et it e e e e S o e S Ty e o e e o S S o e et b ot e S e T s e b Sy e e S e e S ST ST T S S T e St %M e S St i S Sy TV i e S e S i S feam e e T 2 o o

NAME OF THE EAST/WEST STREET.........CFSES MAIN ROAD

NAME OF THE NORTH/S0UTH STREET.......PARKING LOT "A"™ ROAD

AREA TYFE. v eeusnosnsoesennnnenaeeesnaOTHER

QAME OF THE ANALYST........ ....;3....BDVDN

DATE OF THE ANALYSIS...... 'f...;......§/29/87

TIME FERIOD &MALYZED...... chesesmanan JAN 788 - A.M.
OTHER INFORMATION: - |

EXISTING GEOMETRICS

TRAFFIC VOLUMES

ER WE NE SE
LEFT Ciess o 1 oy
THRU - 855 s 1 S
RIGHT Q . 0 "— i 7E
RTOR o oo B o B

1

(RTOR volume must be less than or equal to RIGHT twn volumess.)

AT



INTERSECTION GEOMETRY

FPage-2

NUMEER OF LAMES FER DIRECTION INCLUDING TURN BAYS:

EASTEROUND

LANE

LT

EASTEROUND
WESTECUND
NORTHEQUND
SOUTHEGUND

N Aumber

EASTROUND
WESTHOUMD
NORTHECUND
SOUTHEQUND

min T milri

TYFE WIDTH

2 WESTROUND = 2

ER WB

.

(%)
1.00
1.00
1. o0
1.00

0,00
0. 00
), 0

CONFLICTING FEDS
(peds/hour)

0
0
0

0

mum green time for

A48

TYFE WIDTH

HEAVY VEH.

NORTHEROUND = 2

NE
TYFE WIDTH

12.0 LT 12.0
12.0 TR 12.0

12.0

2.0

ADJIACEMT FEG
YN (M)

BUSES
(Nb)

] 0 O
N 0 0
N [N (8]
™. O 9]

FEDESTRIAN BUTTOM
(Y /7N (mim T)
14.5
14.5
14.5
14,5

N
M
M

N

pedestrians

SOUTHEOUND

el
-

il

SB :
TYFE WIDTH

LTR

1246
R 2.0

12,0

12.0

5. 12.0 12.0 12,0 12,0
& 12.0 2.0 2.0 12,0
L - - EXCLUSIVE LEFT LANE T - EXCLUSIVE THROUGH LANE
LT ~— LEFT/THROUGH' LANE TR = THROUGH/RIGHT LANE
LR~ LEFT/RIGHT ONLY LANE R~ EXCLUSIVE RIGHT LANE
LTR - LEFT/THROUGH/RIGHT LANE :
ADJUSTMENT FACTORS

FHF
1,00
1.00
1,00

1 .00

-of parking maneuvers/hrg Mb = number of buses stopping/hr

ARRIVAL TYFE

i e g i



SIGNAL SETTINGS - OFERATIONAL ANALYSIS i Fage-3

ACTUATED LOST TIME/FHASE = 3.0 CYCLE LENGTH = 120.0

CEAST/WEST PH@SING

: FHAGE~1 FHASE-Z FHASE-3Z  FHASE-4

EASTEOUND _ :

LEFT X . ;
THRU - : _ X X »
RIGHT

FEDS

WESTEOUND o . : : N
LEFT ' _ ‘ : - N
THRU - o S X . . ' :

RIGHT _ ' ‘ X , o
FEDS ‘ - '

NORTHEOUND RT
SOUTHEOQUND RT - . -

0.0
0.0

GREEN 101.0 5.0
YELLOW + ALL RED 3.0 . 3.0

oo
i ] B
oo

NORTH/30UTH FHASING

FHASE-1  FHASE~Z  FHABE-Z  FHASE-4

MNORTHEOUND .

LEFT X

THRU X

RIGHT X )
CPEDS

BOUTHEOUND ;

LEFT _ %

THRU ‘ X

RIGHT C X

FEDS :

EASTEBOUND RT

WESTROUMD RT

GREER | 5.0 . o.0 0,0 0.0 -

YELLOW + ALL RED  Z.0 0.0 0.0 0.0

ALY



VOLUME ADJUSTMENT WORKSHEET - , ' Fage-4

: : LANE LANE ADJ.
MVT. ADJ. LANE GRF. NO. UTIL. GROWTH GRF. FROF FROF
VOL. PHF YoL. GRF. WVOL. LN FACT. FACT. VOL. LT RT
ER
LT 1855 1.00 1855 =L 1855 1 1.000 1.000 1855 1.00 0.00
TH 855 1.00 855 T 855 1 1.000 1.000 855 0.00 0.00
RT O 1.00 0 - '
WE
LT 0 1.00 ) : .
TH 8 1.00. . 8 TR 8 2 1.050 1.000 8 0.00 0.00
RT 0 1.00 0
NE
LT 1 1.00 . 1
TH 1 1.00 1 LTR 302 1.0%0 1.000 3O0.3T 0.33
RT 1 1.00 1 : ' '
SE :
LT 1 1.00 1 _ . ,
“TH 1 1.00 1 LTR 39 1 1.000 1.000 T 0.01  0.95
RT - 72 1.00 73 R To 1 1,000 - 1,000 CTE D.00 0 1.00

* Denotes a Defacto Left Tuwrn Lame Group

A50



SATURATION FILOW ADJUSTMENT WORKSHEET

ER

WE

" NEH

LTR:

SH

R

LTR

.IDEAL

SAT.
FLOW

2000

2000

2000

2000 .

2000

S 2000

NO..
LNS

£
W

t-3

3]

1.000
1.000

1.000

1. 000

1,000
1,000

0.9295
0.995

0.995
0.995
0.995

0. 995

\h

1. 000
1,000
1.000

1.000

1. 000
1,000

AS1

.

1.000
1. 000

1,000

1.000

1,000
1.000

1. 000

1.000

1.000

1. 000

1000
1.000

1,000
1. 000
1.000

1.000

1,000
S 1.000

1.000
1.000

1.000

0.750 0.

0,358
0. 850

)

<250

1.000

4
4

1

OO0 39

. Q00
1.

000

7482

1707 e

1692



CAFACITY ANALYSIS WORKSHEET o - : | Fage=-6

ADJ. ADJ. SAT. FLOW LANE GROUF

FLOW RATE FLOW RATE RATIO GREEN RATIO CAFACITY | v/c
() (s) o v/ (g/C) (c) RATID
EE | N | .
L 1855 ' 1891 0.981 0.842 1591 1.146 %
T BES 1990 0. 430 0,908 1808 0473
WR . . .
TR - 3980 0.002 - 0.042 146 0.051 #
NE : : : ' .
LTR = I482  0.001 . 0.04Z 145 0.022
’ .
' SE . _ ‘ - ‘ .
LTR A 17407 0.023 S 0.042 71 0.5438 *
R - 36 1692 0,021 0.082 70 0.511
Cycle Length, C = 120.0 sec. Sum (v/s) critical = 1.006
Lost Time Fer Cycle, L = 9.0 sec. ¥ critical = 1.098
L
y )

A52



LEVEL~OF~3ERVICE WORKSHEET ' S Faga-7

- ” DELAY LANE DELAY LANE LANE DELAY LOS
| v/c g/C CYCLE d GROUF. d - PROG. GRF. GRF. BY  BY
RATIO RATIO LEN. 1 CAF. 2 FACT. DELAY LOS AFF. AFF.

L 1,166 0.8B42 120.0 60,9 1591 85.5 1.00 146.4 100.4 F &

T OC473 0.908 120.0 Q.7 1808 Q.2 0.89 0.7

I T

|

TR 0.051 0.042 120.0 42,0 166 0.0 0.85 3.7 D - I5.7 D
ME . : .

LTR 0,022 0.042 120.0  41.% 145 Q.0 0.85% IT.e 0D 35,86 D
S . . S o .

LTR 0.548 0.042 120.0 42.9 - 71 6.3 0.8% 41{.8 E 1.1 E

R 0.311 0,042 120.0 42,8 O 4.8 0,85 4.8 E ‘
Intersection Delay = 8.6 (sec/veh) Intersection LOS = F

)
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1985 HCM: SIGNALIZED INTERSECTIONS . - o Fage—-1
e I 36 M I H I I I K I I F KK NI I I I T I B BN I N I T P

IDENTIFYiNG INFORMATION

. NAME dF»THE EAST/WEST STREET..... ,}..cpses MAIN ROAD

NAME OF THE NORTH/SOUTH STREET.......FARKING LbT‘“A“ ROAD
AREA TYFE. . veuennvnrunnnannns e LOTHER . -
NAME OF. THE ANALYST .+ oe v evnsrnsennen. BDVDW

DATE OF THE ANALYSIS. cuveuvsniennenns R/29/87

TIME FERIOD AMALYZED.  ueweewewavaeaaaJBN 788 - F.M.

OTHER IMFORMAT ION:
EXISTING GEOMETRICS

TRAFFIC VOLUMES

| ER WE NE SE
LEFT e g T e
THRU 7 ,éaa} o : 1
RIGHT o 7 1 1836
'mTDR Q) o ¥ 0

(RTOR volume must be less than or equal to RIGHT tuwrn volumes.)

(

A5l



NUMBER OF LANES FER DIRECTION INCLUDING TURN BAYS: : -
EASTEOUND = 2 WESTEOUND = 2  NORTHBOUND = Z SOUTHEOUND = 2

EB WB . " NE SE
LANE TYFE WIDTH TYFE WIDT TYFE WIDTH. TYFE WIDTH

i LT 12.0 T 2.0 LT 12.0 LTR 12.0

(S

T 12.0 - TR 12.0 TR 2.0 R 12.0
= 12.0 12,0 12.0 12.0
4 ‘ 12.0 12.0 - 12,0 1Z.0
5 12.0 A L 12,0 12,0 12,0
6 12.0 12.0 12.0 12.0

L EXCLUSIVE LEFT LANE - ' T ~- EXCLUSIVE THROUGH L.ANE.
LT LEFT/THROUGH LANE : TR — THROUGH/RIGHT LANE

LR LEFT/RIGHT ONLY LANE R . — EXCLUSIVE RIGHT LANMNE. !
LTR - LEFT/THROUGH/RIGHT LANE : : .

ADJUSTMENT FACTORS .

BRADE  HEAVY VEH. ADJACENT FEG BRUSES

72 R A Y/ZN o (Nm)y o (NB) FHE

EASTEOUND 0.00 1,00 N 0 O 1,00
WESTEGUMD 0,00 t.o0 . N O O 1,00
MOFTHEOUND 0.00 1,00 N 0 0 1,00
SOUTHEOUND 0,00 1. 00 Mo 0 O 1,00

Mm = number of parking mansuversshry  Nb o= number of buses stopping/hr

CONFLICTING FEDS @EDESTRIHN BUTTON
(peds/houwr) (/N - dmin T BRERIVAL TYFE

EASTEOUND ' 0 _ Y 14.5

WESTREOUND Y N 14,5 =
NMORTHEQUMD 0 Mo 14.5 =

SOUTHROUND o SN ' 14.5

min T = minimum gresn time for pedestrians

A55



“SIGNAL SETTINGS - OFERATIOMAL ANALYSIS - . Fage—-3

ACTUATED - LOST TIME/PHASE = 3.0 CYCLE LENGTH = 120.0

EAST/WEST FHASING

FHASE-1 FHASE-2 PHASE -7 FHASE-~4
EASTEOUND
LEFT X
THRU X : X . .
RIGHT - : _ L
FEDS : o

WESTBOUND

CLEFT ,
THRU ' X
RIGHT ' X
FEDS '

MORTHEOUND RT
SOUTHEOUND RT

GREEN 7.0 ToLo 0.0 0.0

YELLOW + ALl RED 2.0 IO 0.0 0.0

NORTH/SOUTH FHASING

FHASE-1  FHASBE-Z ~ - FHASE-3  FHASE-4

NORTHEQUNMD
LEFT _ X
THRU ' X
RIGHT X
FEDS ‘
 SOUTHROUND
LEFT X
THRU X
RIGHT - S X
FEDS '
EASTBOUMD RT
WESTBOUND RT
. / )
BREEN 74,0 CD.0 0.0 0,0
YELLOW + ALL RED T.0 0.0 0.0 L0

AS6



VOLUME ADJUSTMENT WORKSHEET

WE

NE

TTH
RT

LT
™

‘RT

LT
™
RT

LT

LT
TH

RT

FHF

1.00
1.00
1.00

1 .00

i.00

1.00°

1.00

1.00.

1.00

1.00
1.00
1.00

. o LANE
ADJ. LANE GRP.
vaL.. GRP. VOL.

&7 *l &7
7 T 7
, 8] _
0
846 TR - - 855
q
1 =L ’ 1
1 'IF. . 2
1
19
1 LTR 238
18736 R ?18

NO.
LN

t-3

i
1

1.000
1.000

1.000

1,000

1.000

1.000

GROWTH
FACT.

—— e st e

1,000
1.000

1,000

1,000 -

1 . 000

1.000
1.000

) -

938
518

* Denctes a Defacto Left Turn Lane Group

AS7

Q.00

1.00
0. 00

Q.01
0. 00

0.00
0.L00 .

0.01
@

0, 00
C0.50

0.98
1.00



SATURATION FLOW ADJUSTMENT WORKSHEET

ER

—~

WE
TR

IDEAL
SaT.
FLOW

1800
1800

1800

18300
1800

1800
1800

NO.

r3

1.000 0.995
1.000 0,993

1.000 0,995
1.000 0.995

1.000
1,000

1.000

1.000
1.000

1.000.

1.000

A58

1.000
1.000

1.000

1,000
1 . QOO0

1.000
1,000

1.000

- 000
. 000

1. 000
1.000

1.000
1.000

1.000

1.000
1.000

1.000
1. 000

0.883

1.000 0.950
1.000

1,000

0.9299

1.000
0.925

0.054
1.000

Q.B50 1.000

1.000 .3

1,000 .

1701
1791

=
e

1322



CAFACITY ANALYSIS WORKSHEET : ' E - Fage-é

ADJ . ADJ. SAT. FLLOW B LANE GROUF

FLOW RATE FLOW RATE FRATIO GREEN RATIO CAP&CIJY v/
(v) . (s) (v/3) (g/C) () RATIO
EE .
n &7 1701 0.0329 Q.058 : 27 Q.7S *
T 7 17921 0.004 Q.33 CE97 00012
WER - _ _ .
™R 398 I576 . 0.25 0.250 i 894 1.004 =
NE ] ,
L. 1 97 0.010 0.617 50 D.017
TR 2 14657 O.00l1 C0.e1T7 . 1022 C.o02
SEB : : ) .
LTR Q78 1528 N.614 0.617 CR4aR 0.799 ¥
R 718 Co1s22 Q. b3S D617 P23 CDLRTE
Cyzle Lenmgth, CV= 120.0 sec. ToBum (v/s) gcritical = 0,904
Lost Time Per Cycle, L = 7.0 sec. L X eritical = 0.978
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LEVEL-OF-SERVICE WORKSHEET . o Fage~7

S R R B S N A I e P T S S S A I R S I S R N A S T N R SR TR S I S A

DELAY LANE DELAY LANE LAME DELAY LOS
v/ /C CYCLE o _GROUF d_  FROG. GRF, .GRE. EY_ EY
rRATTO RATTO LN 1 " CAF. 2 FACT. DELAY LOS' APF. AFF.
EE . o |
L 0.6735 0.058 120.0 42,1 ° 99 10.9 1.00 93.0 E 49.6 E
T 0,012 00333 120.0 20,3 597 0.0 0.85 17.% ©
WE | - N
TR 1.004 0.250 120.0 34.2 894 24.1 0.85 49.6 E 49.6 E
NE A »
L 0.017 0.617 120.0 4.8 60 0.0 1.00 6.8 E 6.1 ®
TR 0.002 0.617 120.0 6.7 1022 0.0 0.85 - 5.7 B
SE : A )
LTR 0.995 0.617 120.0 17.4 942 21.5 0.85 =3.0 D 31.4 D

R 0.978 0.617 120.0 16.9 P32 18.0 0.85 2%.7 D

Intersacticon Delay = 37.6 (sec/veh) Intersection LOS = D
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1985 HCM:  SIGNALIZED INTERSECTIONS ' ) Fage—1
**********************%*n***&*********************«*w*****w***********

IDENTIF YING INFORMATION

NAME OF THE EAST/WEST STREET.........CFSES MAIN ROAD
NAME OF THE NORTH/SOUTH STREET.......FARKING LOT "A" ROAD
L B A ....OTHER -

NAME OF THE QNALYST..................BbVDW

~DATE OF THE AMALYSIS..... ...4..;.....7,~9/77
TIME FERIOD ANALYZED. v cewaucnmansenn- JAN 788 - A.M.

OTHER INFORMATION: o
ELIMIMNATE SB L.T. & ADD ER L.T. LANME (RESTRIFE)

TRAFFIC VOLUMES

EE WE NE- SR
LeFT 18s5 T L
THRU 855 B _ 1 1
RIGHT D 0 o _ i S 73
VRTDR ' ‘QOl - 0 0 . | 0

(RTOR volume must be less than or egual to, KIGHT turn valunes. )
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INTERSECTION GEOMETRY o : ' Fage—2

NUMEER OF LANES FER DIRECTION-INCLUDING TURN RAYS: :
EASTROUND = T = WESTBOUND = 2 NORTHROUND = = SOUTHEOUND = 2
i EB _ WB ' NE SR

LANE TYFE WIDTH TYFE WIDTH TYFE WIDTH TYFE WIDTH

1 L 11,0 T 12,0 LT 12,0 LTR  12.0

2 LT - 11.0 R 12.0 TR 12.0 R 12.0°

3 T 11.0 12.0 12.0 12,0
4 12,0 12.0 12.0 - 12.0
S 12.0 12.0 12.0 ’ 12,0

& o 12,08 12.0° ' 12.0 : 12,0

L - EXCLUSIVE LEFT LANE T - EXCLUSIVE THROUGH LAaNE

LT - LEFT/THROUBH LANE TR — THROUGH/RIGHT LANE
LR - LEFT/RIGHT ONLY LANE - - R - EXCLUSIVE RIGHT LANE
LTR - ‘ _ ‘

LEFT/THROUGH/RIGHT LANE

ﬁDJUSTMENT'FRCTDRS

GRADE HEAVY VEH. ADJACEMT FEG  BUSES
{4 (%) Y /N (Mm) {Nb ) FHF -

EASTBDUND 0. 00 1.00 M 0 O 1L00
WESTBOUND 0. 00 1.00 N o ! 0 1.00
NORTHEQUND 0. 00 1.00 N o0 i.o0
SOUTHRBOUND 0. 00, 1,00 N .0 Q 1.00

Mmo= nuaber of parking manewvers/shrg M = nunber oFf buses stoppingshr

O CONFLICTING PEDS FEDESTRIAN BUTTON

Cpedshour) YN  Amin T

EASTROUND 0 Y 14.5 3
WESTROUND 0 N 14.5 =
MORTHEOLND D - N 14.5 3
- BOUTHEOUND _ ) - N 14.5 3

min T = minimum green time for pedestrians
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SIGNAL SETTINGS - DPERQTIDNAL ANALYSIS ' . - FPage-3

FHASE~1  FHASE-2Z FHASE-3  FHASE~-4
EASTBOUND -
LEFT X :
THRU X X
RIGHT
FEDS

WESTEOUND

LEFT | , |
THRU . X | I
RIGHT X

FEDS |

NORTHEOUND KT
SOUTHBQUND RT

GREEN - C101.0 5.0 . 0.0 0.0
YELLOW + ALL RED 3.0 3.0 0.0 0.0

MORTH/SOUTH FPHASING

FHASE-1 FHASBE-2 PHABE-3  FHASE-4

NORTHEOUND - ' ‘ '
LEFT " X
THERU
CRIGHT X
FEDS :

>

SOUTHEQUND
LEFT

THRU

RIGHT

FEDS .

3P 5K

C ENETEOUND RT
WESTEOUND RT

. BREEWN 5.0 0.0 0,0 QLo
YELLOW + &Ll RED 2.0 0.0 Q.0 Gl

s



VOLUME ADJUSTMENT WORKESHEET

LT
TH
RT

WE
LT
TH
RT

ME -
LT
™
RT

5B
LT
TH.
RT

~J

(o

FHF

i.00
1.00
1.00

1. 00

1,00

1.00

1.00

1.00

.00

1.00

1,00

1.00

]

ek b e

1
1

7

LANE

GRF.

*L
T

TR

LTR
R

4

39

b

-3

2

[u

-

1.0350
1.000

1.0G50

1,050

1.000

1.000

GROWTH
FACT.

1,000
1. 000

1,000

1.000

1. 000
1. 000

=9

BRI

# Denotes a Defacto Left Twn Lane Group

AbY

1,00

Q.00

0,00

.01

i OO0

G.00 .
0. 00 .

Q.00

Q.93
1.00



SATURATION FLOW ADJSUSTMENT WORKSHEET l . . Fage-S

IDEAL . o ADJ.
BAT. NO. f F . f £ f f £ § SAT.
FLOW LNS W HY G p EBE fa) RT LT FLOW
ER _ .
L 1800 2 0.970 0.995 1,000 1,000 1,000 1,000 1,000 0.9220 197
T 1800 1 0.970 0.995 1.000 1,000 1.000 1,000 1.000 1,000 17357
WE , :
R 2000 201,000 0.995 1.000 1.000 1,000 1,000 1.000 1.000 3980
NE :
LTR 2000 201,000 0.995 1.000 1.000 1.000 1.000 0.950 0.%21 3482
- BK , . , .
LTR 2000 1 1.000 0,995 1,000 1,000 1.000 1,000 0.858 1.000 1707

R S 2000 1 1,000 0,995 1.000 1,000 1,000 1,000 0.850 1,000 14622
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CAFACITY ANALYSIS WORKSHEET . - Page-6

ADJ. ADJ. SAT. FIOW ' ' LANE BROUF .
FLOW RATE FLOW RATE RATIO OGREEN RATIO . CAPACITY v/
T o (s) v/ 3) (g/C) () RATIO
ER , , _ o )
L 1948 3197 0.609 0.842 26F0 O.724 %
T 855 . 1737 T 0.492 0.908 1578  0.S47
WE } , ,
TR ‘ 8 3980 0.002 0.042 166 0.051 %
NE :
' LTR 3 3482 0.001 S 0.042 145 0.022
SE . N A ‘
LTR 39 1707 0,023 0. 042 71 0.543 *
R . Té 1692 .02 0.042 ‘ 70 0.511
Cycle Length, C = 120.0Q sec. Sum (v/s) critical = 0.634:
Lost Time Fer Cycle, L = 7.0 sec. X critical = 0.686
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LEVEL-OF -SERVICE WORKSHEET - Fage-7

. DELAY LANE DELAY LANE _ANE DELAY LO0OS
viC g/C CYCLE =~ d GROUF d | PROG. GRP. GRF. BY BRY.
RATIO RATIO LEN. 1 CAF. : 2 FACT. DELAY LOS AFF. AFF.
EE . : : A

L. 0.724 0.842 120.0 2.9 2670 .7 1.00 Zab A 2.8 A
T 0,542 0,508 120.0 0.8 1357 0.3 0.85 0.9 A

TR 0,031 0,048 120.0 42,0 164 0.0 0.85 IZE.7 D I5.7 D

NE ' S
LTR 0,022 0,042 120.0 41.7 145 0.0 0.85 3I5.6 D 8.6 D

LTR 0.548 0.042 120.0 432.9° 71 6.2 .83 41.8 E 41.1 E
R 0.511 0,042 120.0 42.8 70 4.8 0.85 40.5 E °

Intersection Delay = I.9 (sec/veh) Intersection LOS = A
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1985 HCM, SIGNALIZED INTE
‘SECTIONS
**-5(—-ié*‘****%%**************%-?{7******%**

IDENTIFYING INFORMATION |

S 3 e e e s e s ot e

*********%*’*******%*****%*v**%*****

R S T o I oy o 2 e et e e e
T T
TN e

o
O R R T I o m o o ot o T o o ot 180 7t et o ot ot 1t e oo o i s ot s 00 i e St et oo Wty e

NAME OF THE EAST/WEST BTREET..;.,....CPSES

NAME OF THE NORTH/SOUTH STREET.......LOT "A"

AREA TYFE. i it e amnanansnanannananss . . OTHER

NAME OF THE ANALYST...seueeusenens . BDVDW
DATE OF THE ANALYSIS........ e 9/27/87
TIME PERIOD ANALYZED...uoveeveeenae. JAN "88 = ALM.

OTHER INFORMATION:
RESTRIFE EE APFROACH ~ L LT

TRAFFIC vOLUMES -
ER WE . NE SE

LEFT niégé T _ oy T

THRU . . 853 ] . - ,»' 1

RIGHT 0 O 1 73

RTOR | o s 0 E O

(RTOR volume must be less than or egual to RIGHT tuwrn voalumes. )
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INTERSECTION GEOMETRY

NUMBER OF LAMES FER DIRECTION- INCLUDING TURN EBAYS:

EASTBOUND =

LANE TYFE WIDTH

1 L

2 LT

4]

&

2 WESTRBOUND = 2

ER WE

12,0 - T

12.0 ™R

12,0
12.0

12.0

L - EXCLUSIVE LEFT LANE

ror
— o
mn

[

EASTROUND

WESTHEIUND
NORTHEDUMD

SOUTHROUND

Mn = number

EASTREOUMD
WESTROUND
NORTHEOUMD
SOUTHRGOUND

LEFT/THRDUGH LAME
- LEFT/RIGHT ONLY LANE
LEFT/THROUGH/RIGHT LANE

ACTORS

GRADE HEAVY VEH.

Ly L%y

NORTHEBOUND

TYFE WIDTH

Y/

NE

TYFE

LT

N

N.

0,00 - 1,00

0,00 1.00 N
0. 00 1,00 N
0. 00 . 1.00 N

of parking maneuvers/hrj

CONFLICTING FEDS
(peds/hour)
8]
0
Q
0

R

-—
- s

WIDTH
12,0
12,0
1200
12,0
1200

12,0

SOUTHEOUND = Z
SE
TYFE WIDTH

LTR O 1Z.0

R 12.0

1i2.0

~ EXCLUSIVE THROUGH LANE
TR ~ THROUBH/RIGHT LANE
'R -~ EXCLUSIVE RIGHT LANE

ADJACENT FEG
(Nm)

0

0
0

0

Nb =

BLISES
(NG )
[}

O

)

i

number of

. FEDESTRIAN EBUTTON

(/.

N)

(i T2

z2Z2ZZ

min T = minimum gresn time for pedestrians

" A69

17.8
19.8
19.8

15.8

FHF -
1,00
1. 00

1.00
L. 00

buses. stopping/hr

AR IvAaL

L Gl L

TYFE



ACTUATED . LOST TIME/FHABE = 3.0 CYCLE LENGTH = 120.0

EAST/WEST FHASING
PHASE-1  FHASE-Z  FHASE~Z  PHASE-4
EASTEOUND ,
LEFT : . X
THRU : X X
RIGHT
FEDS

WESTROUND

LEFT

THRLJ ' X
RIGHT . X
FEDS ' '

"NORTHERGUND RT

SOUTHEOUND RT

GREEM : 101.0 8.0 0.0 0.0
YELLOW + ALL RED 3.0 ' I.0 Q. . 0L0

NORTH/SOUTH FHASING

, FHESE-1 FHASE -2 FHASE-T FHOSBE-4
MNORTHEGOUND ‘ o

LEFT X

THRY 4

RIGHT X

FEDS

 SOUTHEQUND

LEFT s %
THRU ¥
RIGHT X
FEDS : :

EASTROUND KT
WESTEOUND RT

GREEN T 5.0 L0 Q.0 0.0
YELLOW + AlLlL RED . 3.0 D0 0.0 ) 0.0

. , ~ A70



VOLUME ADJUSTMENT WORKSHEET

NE

MVT,
VoL,

ER
LT 1855
TH 855
RT 0

WE
LT 0
TH 8
RT 0
LT 1
TH 1
RT 1

5B
LT 1
TH 1

RT 73

t

FHF

1.00
1.00
1.00

1,00
1.00
1.00

1.00
1.00
1.00

1.00

1.00
1.00

ADJ. LANE
voL. BRF.
1855 L
855 . LT

Q

0

8 TR

]

1

1 LTR

1

1

1 LTR

73R

ol

39
36

)

]

LANE
UTiIL.

FACT.

1.000
1.000

1,000

1.000

GROWTH
FACT. .

1.000
1.000

1.0Q¢0Q0

1.000

i, 000
1.000

R
Y

* Denotes a Defacto Left Turn Lane Group
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1.00
.28

0,00

0. 33

0. 01
0. 00

Q.00
0. 00

0.00

Q.33

0.95
1.00



SATURATION FLOW ADJUSTMENT WORKSHEET ‘ _ Fage-%

IDEAL ' : : ADJ.
SAT. NO. ¥ § f f f £ 5 £ SAT.
FLOW LNS W . HY G b BE A RT LT FLOW

"EE ;

L 2000 - 1 1.000 0,995 1,000 1.000 1.000 1.000 1.000 0,950 1891
LT 2000 1 1.000 0,993 1.000 1,000 1.000 1.C0O0 1,000 0,981 1933
Wi v :
TR 2000 21,000 0,995 1,000 1.000 1.000 1,000 1,000 1,000 980

NE

LTR 2000 21,000 0,995 1,000 1.000 1,000 1,000 0.7953 0,921 3482

=) : : :
CLTR 2000 i 1.000 0,295 1.000 1,000 1,000 1,000 0,838 1.000 1707
R 2000 i 1.000 G.29% 1,000 1,000 1,000 1,000 0,850 1.000 1&92
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CAFACITY

NE
LTR
Sk

LTR
R

ANALYS IS WORKSHEET

ADJ.

FLOW RATE

(v)

1336
1374

Cyecle Length, C =
Lost Time Fer Cycle, L = 9.0

ADJ. SAT.

FLLOW RATE
(s)

1871
19332

=980
z482

1707
1692

120.0 sec.

A73

FLOW

RATIO

(vis)

0.706
0.704

0.002

0,001

0.023

0,021

SE8C.

o LANE GROUF
GREEN RATIO CAFACITY

()

v/ic
RATIO

Ty e

0.84%
0.708

0.042
0.042

0042
0.042

Sum (v/s)
X critical

1591

1774

166

145

71
70

critical =
0.791

O, 0202

< b

0.548

0.311

0.731



LEVEL@D#—SERVICE WORESHEET

Fage-7

g/C CYCLE

RATIO

LEN.

DELAY LANE DELAY

d

v/c
RATIO

EH .

L 0.839

LT 0.775
WB. .

TR 0.051
NE S

LTR 0.022
SE

LTR 0.548
R' -

Intersection Delay

0.9511°

0.842

0,908
0.0472
0.042

0.042
0.042

120.0
120.0

120.0
N

120.0

120.0
120.0

d  GROUF
1 CAF.
3.9 1591
1.3 1774
42,0 166
41.9 145
42.9 . 71
42.8 70

.7 (sec/veh)

- A74

0.0

£ 0
wm

FROG.

FACT.

1.00

0.85

.85

0.85

0.83

0.85

LANE LANE
GRF. GRF.
DELAY LOS
6.9 B
2.4 A
35.7 D
I5.6 D
41.8 E
40.5 E
%

Intersection LOS =

DELAY LOS

BY  EBY
APF.. AFF.
4.6 A
35.7 D
35.6 D
41.1 E



1985 HCM: SIGNALIZED INTERSECTIONS . - e ' ‘Fage-1
963 36 6 H I H I 366 6T I I KT I I ISR IEIH A I I

IDENTIFYING INFORMATION

NAME OF THE EAST/WEST STREET.........CFSES
NAME OF THE NORTH/SOUTH STREET.......LOT "A"
QREA‘TYPE.............;.........,y..;DTHEHl
NAME OF THE ANALYST. . veuerienennna. s EDVDW

DATE OF THE AMNALYSIS. 4 ev. s tianennnn /27487

. TIME FPERIOD ANALYZED. i evvencennasaad@AlN "88 - F.M.

OTHER INFORMATION: ,
RESTRIFE EE AFFROACH - L LT

TRAFFIC VOLUMES

ER WE MNE 5B
LEFT e e o s
THRU 7 346 ." 1 1
RIGHT o - 5 1 1836 .
RTOR 0 0 .. 8] ? o0
(RTOR volume must be-lées fhaﬁ or egual to RIGHT turn volumes.
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N

INTERSECTION GEOMETRY

T T I T I T I T T S L I T T S T I T I e T S e I e I I R S S T e S S T R R S I R IS S S I I I S R S IS I S ISR T IR IR

NUMERER OF LANES PER DIRECTION INCLUDING TURN BAY

ul

ASTEOUND = 2  WESTROUND = 2 - NORTHEOUND = 2 SOUTHEOUND = 2
EE WE - NB SE

| 3NE  TYFE WIDTH  TYFE WIDTH  TYFE WIDTH  TYPE WIDTH

1 L 12,0 T 12.0 LT 12.0 LTR  12.0

. : ‘ N

2 LT 2.0 TR 12.0 TR 12.0 R 12.0

z 12.0 12.0 12,0 12.0

4 12.0 12.0 12,0 12.0

5 12.0 12,0 12.0 12,0

5 12,0 12,0 1200 12.0
|~ EXCLUSIVE LEFT LANE T - EXCLUSIVE THROUGH LANE
Li - LEFT/THROUGH LANE TR - THROUGH/RIGHT LANE
LR~ LEFT/RIGHT ONLY LANE R - EXCLUSIVE RIGHT LANE
i 'R - LEFT/THROUGH/RIGHT LANE | |

SRADE
(%)

)

EASTROUND
I IS TROUMD
L JRTHEOUND
50UTHEOUND

O, 00
0,00
0, 00
0. 00 -

1.00
1.00

[ S —

COMNFLICTIMG PEDS
(peds/hour)

EASTEOUND (8]
! ISTROUND 0
FORTHEROUND 0
SOUTHEROLMND 8]

Y/N

e D L T R R R O L S S S S N O Lo o O I o o I o T B e O T e o e S o e T o S T S S S S S I I S e s S I e I S I SO T S o o e s i

HE&VY VEH. ADJACENT FEG BUSES.

(Mm) (Nb) FHF
Q Q 1.00
0 ) 1. 00
0 ) 1.00
O- O 1.00 /

number of parking maneuvers/hri Nb = number of buses. stopping/hr

FEDESTRIAN BUTTON

Y /ND (min T) ARRIVAL TYFE
N 19.8 - =,
N 19.8 z
N 19.8 3
N 19.8 3

©on T = minimum green tims far pedestrians
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' IGMAL SETTINGS - OFERATIONAL ANALYSIS ' ‘ Fage-3

v JTUATED LOST TIME/FHASE = 3.0 CYCLE LENGTH = 120.0

I AST/WEST FPHASING

FHASE~1  FHASE~2 = FHASE-I  FHASE-3

{ ASTEOUNMD o

L FT X :
THRU X , X
FTGHT '

1 ID3

WESTEGUND
LFT ’
" IRU ' ,
RIGHT , X
F DS ' '

>

NORTHEOUND RT
£OUTHEOUND RT

C GrEEN .0 4.0 0.0 ’ Q.0
YELLOW + ALL RED .0 2.0 : 0.0 0.0

MORTH/SOUTH FHASING

FHASE-1  FHASE-2  FHASE-3  FHASE-4
NORTHEOUND :

LEFT X

IFU _ X

L GHT X

v
i Fs

[ae] e o)
FEDS

¢ IUTHEGUMD
LEFT
T IR

>

POGHT ¥

. ?"l'.‘.DS —

[ STEOUND RT

V.STEOUND RT

TEEN 74,0 Q.0 - 0.0 0.0

LLOW + ALl RED .0 = 0.0 0O.0 0.0
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LJULUME ADJUSTMENT WORKSHEET

ot

fagd

TH
AT

LT
TH

RT -

LT
TH
RT

LT
™
RT

846

PHF

1.00
1.0G0
1.00

1.00
1.00

1.00

1.00
1.00
1.00

1.00
1.00
1.00

ADJ.

VoL..

&7

0

l‘.;l
i
b

4
L
-

183

LANE -
GRF.

LT

*]_

TR

LTR
R

LANE "
GRF.
YOL..

=7

0
]
o

[

28
713

LANE

NB. UTIL.

tJ

1
N

FACT.

1.000

1.000"°

1.000
1,000

1.000

1.000

GROWTH
FACT.

1.000

1.000

1.000

1.000
C1. 000

1.000

1.000

ADJ .
BRF.
VoL

37

37

[ SR

238

718

* Denotes a Defacto Lett Tuwwrn Larme Group .
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FROF
LT

1. C)f.:i
0,81

Q.00

1.00
[S TS )

0.01
Q.00

Fage-4

FROF
RT

Q.00

S0, 00

0.01

N
[ e]e)

0,50

Q.98

1.00

\



L ATURATION FLOW ADJUSTHMENT WORKSHEET . o Fage-5

IDEAL ' - &DJ.

SAT.. NO. f £ f £ f f £ . SBAT.
FLOW LNS W HY G p EE A - RT LT FLOW

L 2000 1 1.000 0.995 1.000 1.000 i.ooo 1.000 1.000 0.950 1891
LT 2000 © 1 1.000 0.995 1.000 1.000 1.000 1.000 1.000 0.9&61 1912 -
WE- :

TR 2000 1. OQQ_ 0.995 1.000 1.000 1.000 1,000 O . 998 1.000 3974

8]

1T : :
L 1800, i 1.000 0.995 1.000 1,000 1.000 1,000 1,Q00 0,054 7
TR 2000 1 1.000 0,995 1.000 1.000 1.000 1.000 0,925 1,000 1841
SE' : :
LTR 2000 1 1,000 0.995 1.000 1.000 1.000 1,000 0,853 1.000 1698
y 2000 11,000 0,995 1,000 1.000-1.000 1,000 0,850 1,000 1672
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C PﬁCiTY ANALYSIS WORKSHEET

ADJ. V ADJ. SAT. FLLOW _ . . LANE GROUF
FLOW RATE -FLOW RATE RATIO . GREEN RATIO CAPACITY  wv/c
(v) (s) - Av/s) (g/C) () RATIO

L .37 1891 0.019  0.025 47 . 0.780
LT ¥4 1912 0.019 C0.33IT 637 0.058

TR ' 898 3974 . 0.226 0.28Z 1126 0.797 #

97 0.010 0,617 &0 0.017
0.001 0,417 1175 0,002

—
b

) ==
s

js]

B

-

LTR =8 14698 0,952 Q.617 1047 0 0 0.B9¢ %
R : 218 1622 0.5473 O.&17 10472 0. 8380

ele Length, C = 120.0 sec.. . Sum (v/8) critical = 0,798
I st Time Fer Cycle, L = 2.0 zec. ¥ critical = 0.863
:
T
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T T I T o L L T o o O L L L L e LS K L s e O O T S N S I S T T S N I S S e T S S T s SRS sSsEosmmmens

DELAY LANE DELAY LANE LANE DELAY LOS
v/c 'g/C CYCLE d GROUF d FROG. GRF. .BRF. BY - BY
" RATIO RATIO LEN. . 1 CaF. . 2 FACT. DELAY LOS AFF. AFF.
La - S
L 0.780 0.025 120.0 ‘44,2 47 35.6 .1.00 79.8 F 48.6 E
LT 0.058 0.333 120.0 20.7. 637 0.0 0.B5 17.6 C
WE - . , } .
TR 0.797 0.283 120.0 3I0.3 1126 2.9 0.85 28.2 D 28.2 D
NE .
L 0.017 0.617 120.0 6.8 &0 0.0 1.00 6.3 B 6.1  E
6.7 1135 0.0 0.85 5.7 B

TR 02002 0.617 120.0

LTR 0.896 0.617 120.0 15.0 1047 7.7 ©0.835 . 18.9 C 18.4 C
. R 0.880 0.4617 120.0 - 14,7 1043 6.2 0.85 17.8 C :

tersection Delay = 22.7 (sec/veh) Intersection LOS = C

AB1



UNSIGNALIZED INTERSECTIONS

1037

WORKSHEET FOR ANALYSIS OF ’HNTERSECTION S

LOCATION: Packira,_Lot A Ro_ NAME:
HOURLY VOLUMES | | VOLUMES IN PCPH
Major Street: clsgs €4, @ N}
' . V. 707
N=[Z] v 4——-Vs— 7 Ve
Grade Vz—-—-—-—.. ovi_ = ( ‘520
| 2% ( N ’—1‘\ /=
) 7V9 l

' D v
?&i’éﬁﬁ"ﬁ—— . '—.

Average Running Speed: 42__ :ldx;@
: or

O sToP
& YIELD

PHF:_£2

Grade ©O__% 27 A" #p ExstilG _ CEome7R s
VOLUME ADJUSTMENTS ' B ‘ T ' -
Movement No. ’ . 2 .3 4 -5 7 -9
Volume (vph) © | 520 | 707 | o | =2
e e B
STEP 1: RT from Minor Street ~V,
Conflicting Flow, V, . 1/2V,+V,= @ +_ 7 = 7 vph(vy)

Critical Gap, T, . and Potential Capadity, ¢,
Actual Capadity, c,, '

T, = &0 sec(Table 10-2) c,,, = L2022 pcph (Fig. 10-3)

'STEP 2: LT From Major Street {v,
Conflicting Flow, V, | Vi+ V=@ + 7 = T \ph(v,)
 Critical Gap, T,., and Potential Capacity, ¢, T, =%:2_sec (Table 10-2) c,, = £22%. pcph (Fig. 10-3)
Percent of ¢, Utilized and Impedance Factor (Fig. 10-5) | (v,/G,) X100=___ P = _£:.
Actual Capadity, c,, o Cne ™ G0 = 27 peph
'STEP 3 LT From Minor Street ] | MY,
Conflicting Flow, V. 12V, VAV +V, = © + T +520 4 7_{7_"/= 1234%vph(v,,)
Critical Gap, T, , and Potential Capacity,c,. | T, = 2:% sec (Table 10-2) c,, =/25_ peph (Fig. 10-3)
Actual Capadity, c,, Ca?r ™ Cpy X P, = X = pcph
SHARED-LANE CAPACITY
o : SH= - A R) if lane is shared
(V2/Cmr) + (Vo /Crg)
Movement No. .| v(pcph) CulPPh)__ | cg(pph)._ & LOS
7 2 - /0% 04 3 D
9 ' 21 /000 979 A
4 $20 1000 480 A
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UNSIGNALIZED INTERSECTIONS 10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

A83

' LOCATION:_PARY (NG coT'A" @D NAME:_BV D)
| HOURLY VOLUMES - VOLUMES IN PCPH
A Ma;orStmt.C.EﬁES_EQ__ .
o -@ ' v,_
Grade Vz———
2 % — _W { N
DateofCouns_-EEC_&&_ l l 0 S'IOP
Time Period: .M, — —| =YELD
. Average Running Speed: 40 __ N-@
_ Sheet. _
PHF: /:0 _Grade__ O % LQLA"PDQ
VOLUME ADJUSTMENTS
Movement No. o 2 3 4 5 7 9
* Volume (vph) —~oo | 7 19 b= 5 55
e
STEP 1: RT from Minor Street : ' - ~V,
Cmmmngnm 1/2V,+V,=_A 4790 = 70*vpi\(v,,)
Critical Gap, Tc,mdPotermal Capadity, ¢, T, = 6:0_sec(Table 10-2) c,, = 412_ pcph (Fig. 10-3)
Actual Capacity, ¢, . | caw=cpu=4l% pcph
STEP 2: LT From Major Street - B {v,
Conflicting Flow, V, v +v;- 1 4700 =727 vph (V,,)
Critical Gap, T, , and Potential Capacity, c, - ‘-.é_?sec(rabxe 10-2)c,, - A7 pcph(ﬁg 10-3)
Paoento(c,Utihudmdlmpedamel’-‘actor(ﬁg.w-S) (Vo/Cp) X100=____P, = -?9
Actual Capadity, c,, _ . : Cmi = €y = 429 peph
STEP 3: LT From Minor Street | | v,
Conflicting Flow, V. 1/2V 4V AV+V, =7__ 4700, Z 4+ 19 =728 vph(V,)
Critical Gap, T, , and Potential Capacity,c, | T,=7-2_ sec (Table 10-2) c,, = -27° pcph (Fig. 10-3)
Actual Capacity, c,, , Cor?r ™ Cp7 X P =Z70 X, H =207 peph
SHARED-LANE CAPACITY '
- Vit v, if_laneisshared'
: (v7/cm7) *'(VO/C!M)
MovementNo |  v(pcph) < (peph) S5t (Peph) % LOS
7 5 270 : 265 c
9 5¢5 490 -25 | 2
4 19 _419 39 3




UNSIGNALIZED INTERSECTIONS : _ 10-37

WORKSHEET FOR ANALYSIS OF TINTERSECTIONS _

LOCATION: FaReige (o= ‘n" [Sonp NAME:

HOURLY VOLUMES | VOLUMESINPCPH
Maic.)r‘&reet- CPses R @ N | » »
v 702
N=[&] " ‘—-V’— T,
: e V -
.Grade o vl _\ f 4|(,

O% —

ﬁ'

Date of Counts: Jan) 89 |- I

Time Period: _B\.M . le
Average Running Speed:._. N=[8 | B °
PHF:(-0_Grade 0___% 20T A" Podd EVISTING C&anE7R(CS
VOLUME ADJUSTMENTS '
Movement No - 2 3 4 5 7 9
Volume (vph) S 7 6 | A4 | 702 | o 6.
WoppheTen1 e =
STEP 1: RT from Minor Street ‘ .1 ~V,
Conflicting Flow, V., 1/2V;4V,= 2 + 7 =7 \ph(v,)
Critical/Gap.r T., and Potential Capadity, é,; _ v T = 6.0 sec (Table 10-2) ¢, = i@"_‘pcph (Fig. 10-3)
Actual Capadity, c,, I oo = Cpp = 2229 pcph
STEP 2: LT From Major Street - - {,
CmﬂmtmgFlow, B ' _ Vi +V,= O 4+ 2 = 7 vph(V,,)
Critical Gap, T, , and Potential Capacity, T,= 22 sec (Table 10-2) c,, = 22 peph (Fig. 10-3)
Pam:ofc,um;zedmxmpedamepaaa(ﬁg 10-5) | (vo/c,)X100=427p = _L5
Actual Capacity, c,, ‘ | Crna = Cps =/220 pcph
STEP 3: LT From Minor Street | DV,
Conflicting Flow, V : . 1/2V,+V AVAV, =0+ 7 Toe 4l LR € _ vph(V.))
- Critical Gap, T, and Potential Capacity, ¢, | T, =7 2 sec (Table 10- 2)c,,= 132 peph (Fig. 10-3)
Actual Capadity, c,, - wr = €7 X P, -/_io_x_éi _g_j_pcph
SHARED-LANE CAPACITY \
' - e V1tV if lane is shared
(V7/Cnr) (Vo /Cope) ' .

Movement No v(pcph) ‘ C (peph) 1 Csn (pcph) Cx LOS

7 o |~ 8§35 5 4

9 b 1990 R o 9g¢ | A

4 416 L, 000 ss54q A

"A8L




UNSIGNALIZED INTERSECTIONS .

10-37

“WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION: PaRw WG Lot AR D

Critical Gap, T, , and Potential Capacity, c,
Actual Capadity, ¢,

NAME:
HOURLY VOLUMES ) VOLUMES IN PCPH
Mayorsueef (;?555 eo @ N |
| , vV, 2 _
N=[d] -— Vs 9y, Y _

Grade — V, —_—— «— _7: v — L

v __Sh== s B
' , - 'V, V,

v, V, V]

Date of Counts: JA0 ‘892 | | | | Osrop _—

Time Period: £ .M. — —| IYELD 3e3

Average Running Speed: | N=[&] 4

. : Minor

Street: -

PHF:_/-Z _ Grade % % Lot A" Logd ¢
' VOLUME ADJUSTMENTS

Movement No. , 2 3 4 5 7 9
Volume (vph) , | 29 7 14 [= & | 389
Vol. (pcph), see Table 10-1

STEP 1: RT from Minor Street ~ Vs
Conﬂicﬁngﬂéw,Vt 1/2V,+V, = 1 4689 _67¢ vph(V )

T =60 sec('l'ablelo z)c,.-_’r!_opcph(ﬁg 10-3)

STEP 2: LT From Major Street

{v,

Conflicting Flow, V., ,
cﬁﬁmlcap.'r,,mdpoumapadzy,c,
Ptmmtofq,UuhzedandlmpedameFam(ﬁg 10-5)

V4 V= 4+ 89 = 69Lvph(V,,)
T, =22 sec (Table 10-2) c,, = 422 pcph (Fig. 10-3)

(Vo/) X 100= 32 P =_-99

Actual Capadity, c,, Cme =€ =A‘70pcph
STEP 3: LT From Minor Street | SV,
Conflicting Flow,V, =~ 12V AV VAV, = T 46894 2 + (4 =212 vph(V,;)
Critical Gap, T, , and Potenual Capac:ty < T = .?_2 sec (Table 10-2) €= L1 pcph {Fig. 10-3)
Actual Capadity,c,, o Coy = Cpy X P =300 X .79 =77 peph
SHARED-LANE CAPACITY . ' ’
‘ " GH Vit Ve if lane is shared
- (V2/Cmr) + (Vo/Cpmo) )

Movement No. ~ v(pcph) q (peph) Csp (pcph) Cp LOS

7 (4 270 ' 25 C

9 ' 388 410 zz £

4 - 4 490 47 A
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UNSIGNALIZED INTERSECTIONS

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSEC'HONS

LOCATION: _pxfa QT YA ALTE RWATIYE NAME: BVDVJ
: HOURLY VOLUMES VOLUMES IN PC?H
Major Street: O¥e _cov ‘A" /£F585 @ N
N=[4 . 28 v,
Grade —_— Y —— - a_'V

Date of Counts: m_A'Tﬁ_
Time Period: __A_. (1)
Average Running Speed.._fl:_.

PHF:. /¢ _Grade_ € %

VOLUME ADJUSTMENTS

Movement No. -2 3 4 5 7 9
Volume (vph) o) Vol 5 | e » o
Vol. (pcph), see Table 10-1

STEP 1: RT.from Minor Street ~ Vo

Conflicting Flow, V. 1/2V,+V,=_z_ 4282 _ 285 h (v
Critical Gap, T, and Potential Capacxty A T = 55 sec (Table 10-2) ¢, = 319 10 peph (an 10-3)
Actual Capadity, ¢, o = £19 pcph

STEP 2: LT From Major Street {v,

Conflicting Flow, V, , | VitVo=_ 4+ =___wph(V,)
Critical Gap, T, ,'and Potential Capacity, S T = sec (Table 10-2) c,, = ____ pcph (Fig. 10-3)

Percent of S Utilized and lmpedance Factor (an 10 -5)
Actual Capacty Cm

(Ve/Cpe) X 100 =

P=_

Cmt = Cpe = ——_ pcph

Sv.

* STEP 3: LT From Minor Street |

Conﬂxctmg Flow, V

1/2VAVAV 4V, = O 4785 1] 14

= S99 vph (V 2)

Critical Cap T..and Potenhal Capac:ty <, T =2 sec(Table 10-2) ¢ .= :’?_75pcph (Fig. 10-3)
Actual Capacity, ¢, Cm? ™= Cp7 X P, =____ X ._ = _._ pcph
SHARED-LANE CAPACITY '
, V2t Ve iflaneis shared
(V7/Cm7) t (Vo/Crg)
-‘Movement No. ‘ v(péph) <n (pcph) Cony (pcph) . c,; . - LOS.

7 575 5 | 570 A

9 ,

4
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UNSIGNALIZED INTERSECTIONS

10-37

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION: PG (ot A" ALTEFNATI UG NAME: BvDu
~ HOURLY VOLUMES . VOLUMES IN PCPH
| Major Street: @ N
N = D v 5 - Ié v} - -
Grade — z S , Y, :
—% — __j ( N = D - '\\
Date of Counts: mﬁﬂ?__ I | O STOP _
Time Period:__#- M. — —| ovieLD 57
Average Running Speed: | N=["] :
Minor :
_ Street: - :
PHF:_ Grade % ' ALTCRNNTE G EonmETRICS
VOLUME ADJUSTMENTS ‘
Movement No. 3 4 5 7 9
_ Volume (vph) ' : 12 o} o 335 | 578 | &
Vol. (peph), see Table 10-1 ‘
STEP 1: RT from Minor Street ~V,
Conflicting Flow, V 1/2V,+V,=8__+12 =12 \ph(v,)
Critical Gap, T, , and Potential Capacity, S, T, =55 sec (Table 10-2) ¢, = Lo00 pcph (Fig. 10-3)
Actual Capadity, c,, Cony = Cpo = —_ pcph
sm*z-u'rmmjo:saeet, ' {v,
Conflicting Flow, v, Vi+V,=___+___=___vph(V.).
Critical Gap, T, , and Potential Capaaty R T, =

Percent of ¢, Utilized and Impedmce Factor (Fig. 10-5)

— sec (Table 10-2) c,, = —__ pcph (Flg 10-3)
(Va/Cpe) X 100 =" ’ -

Actual Capadity, ¢, Cmt = Cpi = PCPh

STEP 3: LT From Minor Street - ] SV,

Contflicting Flow, V_ 1/2 v,+v,+V_;+v, D w243 42 o, vph (V,,)
Critical Gap, T, , and Potential Capaaty ¢ | T, =70 s (Table 10-2) ¢, . = 552 peph (Fig. 10-3')‘

Actual Capadity, c,, - o Coy ™ Cpy X P = X.__.. =___pcph

SHARED-LANE CAPACITY

vyt v,

(V3/ )+ (Vo/Cro)

if lane is shared

Movement No. v(pcph) <n (peph) €y (peph)’ Cu LOS
7_ 574 559 - - ez F
9 & 1000 994, | A
4 ) v ; - ’ .
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UNSIGNALIZED INTERSECTIONS

10-37

. WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

LOCATION: Pka Lo A’ A(—"EP/VATD'

HOURLY VOLUMES
Major Street:Cf5€S /zo-r A

VOLUMES IN PCPH

— V, _
Grade N —— P — P V:'— 2 G
2% — Vs ﬁ"\ /=N =(4] _—ﬁ\ |
v7 V9
Date of Counts: Sosé 89| | | | & stop
Time Period: __£. (" . — —| O YIELD et
Average Running Speed: | N={%]
‘Minor
. _ Street:
PHF: /9 Grade_2 % UdiT 1 £7 ALTERPNArE  GCEO 6 7ECS
VOLUME ADJUSTMENTS
Movement No. 2 3 4 5 7 9
Volume (vph) 1o . o) O 285 | 524 5
Vol. (pcph), see Table 10-1 '
STEP 1: RT from Minor Street ~V,
Conflicting Flow, V, 1/2V,+V,=_ O +_ 5 _=_3 vph(Vy) _
Critical Gap, T, , and Potential Capacity, c, T,==5_sec(Table 10-2) ¢, = /229 pcph (Fig. 10-3)
Actual Capadity, c,, . C9 = Cpg = — pcph -
STEP 2: LT From Major Street {v,
Conflicting Flow, V VAV,= b= vph (Vo)
Critical Gap, T, and Potential Capaoty < T = sec (Table 10-2) ¢, = pcph (Fig. 10-3) .
Percent of ¢, Utilized and lmpedance Factor (Fig. 10-5) (Va/Cpa) X 100 = Py=__
“Actual Capadity, c,, _ Cod =Cpe = pcph .
STEP 3: LT From Minor Street - ] DV,
Conflicting Flow, V 12V AV VY, = 2+ /04225 4 2 =295 yph(v.)
Critical Gap, T, , and Potential Capadity,c, | T,=Z7-2 = 289 pcph (Fig. 10-3)
Actual Capadity, c,,, Cmy™=CpyXP,=____X __. = ___pcph
SHARED-LANE CAPACITY | |
= v, v, if lane is shared
(Vs/Cms) + (Vo /Crs) ,
Movement No. v(pcph) ¢ (peph) A <o (peph) Ci. LOS
7| 524 580 B 56 £
9 ' & Xz 995 A
p :
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UNSIGNALIZED INTERSECTIONS

1037

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

" LOCATION: (B> #D Lot 2 20 NAME:
HOURLY VOLUMES o VOLUMES IN PCPH
Maior Street: (P5.5  £D @ N
- -V, T3
N =D - Vg — 3

Grade .—Vz—-———-
S —

Déte of Counts: - |
Time Period: A-7] . _eA:Syn6 | —

i

&'STOP

| O YIELD

Average Running Speed: 42| N=[]

Mmor

PHF.LO  Grade_ O __ % 5"/’ z v

> OV, o

I

o 2t

V___
O_v3 ‘ 562
i_VV

VOLUME ADJUSTMENTS

Movement No.

n

w
g

5

Volume (vph)

Vol. (peph), see Table 10-1

STEP 1: RT from Minor Street -

562

293

zZ

~V,

Conflicting Flow, V

Critical Gap, T, and Potential Capacity, c,

Actual Capadity, c,,

1/2V,+Vv,=_2 +2

T,=0.9

—

=Z vph(ch)
= /290 peph (Flg 10-3)

STEP 2: LT From Major Street

{v,

Conflicting Flow, V

Critical Gap, T, , and Potential Capadty [,
Percent of c, Utilized and Impedance Factor (Fxg 10- 5)

Actual Capacity, ¢,

© + 3 =

V,+V,=

T,=2:@ sec (Table 10-2) ¢, =

(Vo/Cps) X 100 =

Cme = € = £%9 pcph

2 vph(V.)

852 peph (Fig: 10-3)

3 p,=Lto

STEP 3: LT From Mmor Street

T

DYV,

~ Conflicting Flow, V

Critical Gap, T, , and Potentlal Capaaty S

Actual Capacity, c,,,

1172 VA4V, 4V 4, =
T, =8.0_sec(Table 10-2)c,,

0 +3 4298 4 5e2e BBupn (v,
./ipcph (Flg 10-3) -

SHARED-LANE CAPACITY .

cm7=cp7XP,=mx_[-_=£g :

— Vit v, if lane is shared
(Vy/C7) + (Vo/Cms) . -
Movement No. - v(peph) <., (pcph) S (peph) W LOS
7 o 859 Fsg A
9 ¢z £800 278 A
4 S6T ¥50 ;gg' C -
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UNSIGNALIZED INTERSECTIONS

10-37

LOCATIONL A4S 2 0 / UviT ¢ Ppo

WORKSHEET FOR ANALYSIS OF T-INTERSECTIONS

NAME.:_

HOURLY VOLUMES

Major Street: (/585 £2 @ N|

N-03

— %=

Grade _— Vz —_——-
—% — Vi f N =L__]
Date of Counts: I I o STOP
Time Period: & 3 — | O YIELD
Average Running Speed:4z —_ | N=] :
o Minor
Street:

PHF:_/:Q Grade ©O__ % (er z 2P

VOLUMES IN PCPH

VOLUME ADJUSTMENTS

Movement No. 2 3 4 5 7 9
Volume (vph) 3 20 = Z2 12 G 55¢
Vol. (pcph), see Table 10-1

STEP 1: RT from Minor Street ~V,

Conflicting Flow, V. 1/2V,+V,= 2_+ __79=-= 1% yph (Vo)
Critical Gap, T, , and Potential Capacity, [ T = =60 sec (Table 10-2) cw =352 pcph (Fig. 10- 3)
Actual Capacity, c,, Cono = Cpg = — pcph

STEP 2: LT From Major Street » {v,

Conflicting Flow, V., Vit V=3 +299 =283 yph(v,,)

Critical Gap, T ,'and Potential Capacity, c,
Percent of c, Utilized and Impedance Factor (Fig. 10-5)
Actual Capacity, c,,,

T, =20 séc(Table 10-2) c,, = 25 pcph (Fig. 10-3)
(V4/CP.)X lm=-_{L./-_ P‘= ’ 5?
Cme = Cpa =585 pcph

STEP 3: LT From Minor Street -~ |

DV,

Conflicting Flow, V_

Critical Gap, T, , and Potential Capacity, <,
Actual Capacity, c,,

1/2v+v+v+v 3——+290+rz +2_ —3?¢vPh(v,) |
T, = £.0_sec (Table 10-2) c,,
”xp‘_jé()x SI =887 peph

= 4LD peph (Fig. 10-3)

SHARED-LANE CAPACITY

SH = vy "_’v" if lane is shared -
(V7/Cmz) + (Vo /C o)
Movement No. v(pcph) ¢ (peph) oy (peph) Cq LOS
_ 7 A 549 4749 A
9 554 7o 294 =
4 1z 2671 245 &
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TRANSMISSION ENGINEERING STANDARDS @R
CONSTRUCTION -

720-003 Construction Specification for Transmission Line Right-of-Way
Clearing

INITIAL RELEASE DATE: March 30, 1992
LAST REVISION DATE: August 7, 2007

This standard has been reviewed and approved prior to the formation of Transmission Engineering
Standards in 2006. .

1.0 SCOPE

This specification covers the clearing of timber and brush from Oncor Electric Delivery Company
transmission lines rights-of-way.

20 DEFINITIONS
2.1 "COMPANY" shall mean Oncor Electric Delivery Company, its successors and/or assigns.

22 "Work" shall mean all labor, materials, equipment, transportation, facilities or services
necessary to perform the scope of work described in this Agreement.

| 23 "Agreement” shall mean the form {ssued by the COMPANY for procurement of the Work.
The Agreement includes all documents referenced thereln made a part thereof.

24 "CONTRACTOR" shall mean the party entering into this Agreement to perform the Work as
defined herein, Its successor and/or assigns.

25 "COMPANY's Authorized Representative” shall mean the agent(s), representative(s), or
appointee(s) who is authorized by the COMPANY to perform the functions provided for In this
Agreement. The COMPANY may appoint at any time, at its sole discretion, more than one
such agent, representative or appointee.

3.0 GENERAL
31 Right-Of-Way

3.1.1 Transmission lines shall be constructed along the following types of right-of-way:

3.1.1.1 Along and within public streets or highways.

3.1.1.2 Along easements or contract right-of-way obtained by the COMPANY
defined either by specific widths or centerline.

3.1.1.3 Along right-of-way of specific width owned in fee. 3.1.2 The  Contractor
shall be notified in writing by the COMPANY's Authorized Representative of
land rights (i.e. stay-off list) that have not been secured by the COMPANY.
Once these land rights have been secured, the CONTRACTOR shall be
notified in writing by the COMPANY's Authorized Representative to perform
the work required on these properties so as to avoid any unnecessary delays
in the overal| project.

3.1.2 The CONTRACTOR shall not enter the lands or Install gates and rebuild fences in |
either property line or cross fences on land not secured by the COMPANY.

3.1.3 Al rights-of-way necessary for construction of the transmission fine shall be provided
by the COMPANY with monumentations locating the centerline or the edge of the
right-of-way or property line.

720-003 Page 1 of 9




TRANSMISSION ENGINEERING STANDARDS ({NE R
CONSTRUCTION NCP

720-003 Construction Specification for Transmission Line Right-of-Way
Clearing

INITIAL RELEASE DATE: “March 30, 1992
LAST REVISION DATE: August 7, 2007

3.14 The right-of-way provided by the COMPANY shall normally extend an equal distance
on both sides of the transmission line centerline. Additional areas may be required at
line angles and at deadends as Indicated on alignment maps.

3.2  Danger Trees (Outside of Right-of-Way)

321 Any dead, unhealthy or leaning tree outside the right-of-way which would possibly
fallinto a conductor shall be removed.

3.22 These trees shall be removed only after the COMPANY has properly marked them
and after the COMPANY's Authorized Representative has secured landowner
permission.

3.3 Gates

3.3.1 Gates shall be normally installed in all fences crossing the right-of-way on private
property or where public access is avallable. Unless otherwise specified by the
COMPANY's Authorized Representative, a gate shall be built In every fence that
restricts the COMPANY from Ingress and egress along the right-of-way.

3.32 The gates shall be Installed near the centerline of the survey except when either a
structure, irregular terrain or other obstruction located near a fence could necessitate
that the gate be installed away from the centerline. In this instance, the COMPANY's
Authorized Representative shall determine the proper locatlon of the gate.

3.3.3 All gates shall be installed according to the COMPANY's drawings and specifications
unless otherwise specified. The COMPANY shall furish the gate and H-braces.

3.34 The CONTRACTOR shall instali a chain and lock system provided by the COMPANY
promptly after the gate Installation Is complete.

3.3.5 Unless otherwise specified by the COMPANY Authorized Representative, all gates
shall be left in place.

3.3.6 Any gate installation that does not comply with these standards shall be removed
and rebuilt and/or relocated at no additional expense to the COMPANY.
34 Fences

34.1  No fence(s) shall be altered in any way without the consent of the COMPANY.

342 No fence shall be cut or removed until approval of the COMPANY’s Authorized
Representative has been secured.

-~ 343 Prior approval of the COMPANY Authorized Representative shall be required for the
construction of new or rebuilt fences.

344 Al fence material and gates shall be furnished by the COMPANY. The
CONTRACTOR shall fumish construction material and installation.

3.4.5 Alirebuilt barbed wire fences shall have a minimum of four (4) wires with a maximum
line post spacing of ten (10) feet and bracing as specified by the COMPANY's
Authorized Representative.
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3.4.8 Any fence installation that does not comply with these standards shall be removed
_and rebuilt and/or relocated at no additional expense to the COMPANY.

35 Construction Access

3.5.1 The construction of access roads shall be minimized and shall require the approval of
the COMPANY’s Authorized Representative prior to beginning construction.

352 Construction roads are primarily for use of the CONTRACTOR(s) during line
: construction. The COMPANY shall bear no direct cost for the construction,
., Improvement, repair or maintenance of the roads.

3.6.3 The CONTRACTOR shall construct necessary access roads in a manner which
prevents damage or erosion to the right-of-way and/or adjacent property.

3.564 When culverts are required, they shall be furnished by the COMPANY and Instalied
. by the CONTRACTOR.

355 The COMPANY's Authorized Representative shall have prior approval of location,
quantity and size of cuiverts to be installed, normally including the following:

3.5.5.1 Areas where normal water flow from creeks, small rivers or tributaries will be |
impeded along the right-of-way.

3.5.5.2 Areas where excessive grading or cutting would be required to provide
necessary access along the right-of-way.

3.5.6 Upon completion of the project, the COMPANY's Authorized Representative shall
determine which culverts shall be removed by the CONTRACTOR.

_3.5.7 Iffill material is required, the CONTRACTOR shall furnish the material with approval
of the COMPANY's Authorized Representative,

40  CLEARING
41 Clearing Requirements

411 No grading, dumping of excess dirt, clearing or tree trimming shall be allowed uniess
permission has been obtained from the property owner(s) by the COMPANY and/or
the CONTRACTOR.

41.2  When lines are constructed along and within the right-of-way of streets or highways,
' trees shall be removed or trimmed to the extent necessary to clear structures and
conductors for proper line operation. Specific clearing criteria shall be outlined in the
construction drawings and speclﬁcatlons provided by the COMPANY Authorized
Representative
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4.1.3 The CONTRACTOR shall be responsible for conforming to all city, county, or state
laws regulating or pertaining to all phases of work on public streets,

42 Herbicide Treatment of Stumps

421  With prior approval of the COMPANY's Authorized Representative, all herbicides and
Material Safety Data Sheets (MSDS) shall be fumished by CONTRACTOR.

422 The CONTRACTOR shall assure strict compliance of all federal, state and local
regulation for acquisition, handling and storing, application and disposition of the
herbicide. '

423 The CONTRACTOR shall treat all stumps to prevent re-sprouting and regrowth with
the herbicide.

4.3 Full Cut Clearing

4.3.1 All trees, brush and undergrowth within the right-of-way shall be cut level with the
ground. No stump exceeding two (2) inches above the ground shall remain.

432 Any tree located in a fence line having a diameter greater than four (4) inches shall
be cut even with top of fence.

4.3.3 In the event stumps are located on hillsides or uneven ground, stumps shall be cut
where a mowing machine can pass over the right-of-way without striking any stumps,
roots or snags.

4,34 Every tree which overhangs any part of the right-of-way shall be trimmed such that
g the right-of-way width on the alignment map is clear of all vegetation from the ground

up.

435 The method of measuring the total right-of-way unit of clearing Is shown in Figure
4351.

4.4 Selective Cut Clearing
44,1 Primary Cleared Area
The CONTRACTOR shall clear all trees, brush or undergrowth within the primary
cleared area which exceeds ten (10) feet in height. in addition, any vegetation which

would conflict with construction or maintenance of the transmission line shall be
removed. The width of the primary cleared area shall be as designated below:
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Type of Line Cleared Width (Fest)
138 kV Steel Pole 25
138 kV H-Frame30
138 kV Steel Tower 40
345 kV Stesl Pole ‘ 30
345 kV Steel H-Frame i 60
345 kV Steel Tower ’ ) 75
442 Varable Cleared Area

443
444
445
446
447

5.0 Disposal

Any tree that extends above, or which at maturity will extend above the maximum
height timber line shown in Figure 4.4.2.1 shall be removed unless specifically
marked by the COMPANY's Authorized Representative.

No terraces or dams shall be cut, and dralnage shall be handled so as to prevent any
washouts.

A work area may be cleared adjacent to each structure for installation of foundations
and the assembling and erection of all structures.

Use of existing cleared areas shall be maximized for both work areas and
construction access requirements.

if a dozer Is used to clear the right-of-way, trees shall be cut off below the ground line
and the ground shall be returned to a smooth finished appearance without ruts or pits.

If saws are used to clear the right-of-way, all trees must be cut as close to the ground
as possible, but not over two (2) inches above the ground. No blade work shall be
done which is not necessary to accomplish the above type of clearing.

5.1 Trees, brush and undergrowth which have been cut shali be disposed of as stipulated by the
COMPANY's Authorized Representative.

5.1.1

5.1.2

Disposal by Burning

5.1.1.1 Where timber and brush Is to be disposed of by buming, CONTRACTOR
shall assure strict compliance of all federal, state, and local regulations
governing burning.

5.1.1.2 The CONTRACTOR shall be liable for all damage by fire, as well as other
property damages referred to herein.

5.1.1.3 Timber and brush shall be piled along but not on the center line of the right-
of-way and burned.

Disposal by Burying

5.1.2.1 Unless specifically required by the COMPANY, burying of timber and brush is
expressly forbidden.
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5.1.2.2 Whenever burying of timber and brush is required, it will be buried In
accordance with Instruction of the COMPANY and shall be specified by the
COMPANY's Authorized Representative.

5.1.2.3 After the timber and brush are buried, the right-of-way shall be restored as
nearly as possible to its condition prior to burying.

5.2 When specified by the COMPANY's Authorized Representative, trees, imbs and brush shall
be left along the sides of the cleared strip or at specified locations. These items are to be
placed in neat piles or wind-rows parallel to the right-of-way so as not to interfere with the
ensuing construction work. These wind-rows shall be left within six (6) feet of the edge of the
cleared area. There shall be a minimum of 30-foot wide break in.these wind-rows at least
every 200 fest to minimize the bamrier effects of the wind-rows.

5.3 if the COMPANY enters into special agreements with property owners, the CONTRACTOR

shall hand cut and trim trees into logs. The logs shall be placed along the slde of the right-of-
way. :
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METHOD OF DETERMING CLEARING UNITS
OF RIGHT-OF-WAY CLEARING
IN FULL-CUT CLEARING AREAS

WIDTH AS SHOWN ON

THE ALIGKMENT MAP %

U c??pr\@ . 6?5 Gg _CENTERLINE OF
. % Yoy . IGHT ~OF ~WAY
Jo ~O O™, ©

CASE *A* - SOLIO BRUSH OR TREES

CASE 'B* - OVERMANGING TREES OR BRUSH

CASE °C* ~ SINGLE TREE OR 8RUSH

CASE *D* - VARIOUS AREAS OF TREES OR BRUSH,
INCLUDING ALL DEAD OR UNHEALTHY
TREES WHICH ARE LEANING SO THAT
THEY ARE LIKELY TO FALL ON TQ A
CONQULTOR,

ALL MEASUREMENTS TO BE MADE PARALLEL WITH CENTERLINE AND FROM
LEADING EDGE OF GROWTH TO TRAILING EDGE. : ‘

A UNIT OF CLEARING SHALL CONSIST OF ANY COMBINATION OF
CASES A, B, C, AND D. HAVING A TOTAL AREA OF 109,000 SQUARE
FEET AS DETERMINED BY MULTIPLYING THE WIOTH TO BE CLEARED
BY THE LENGTH ALONG THE CENTERLINE OF THE RIGHT-OF-wWAY,

FIGURE 4.3.5.
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MAXIMUM HEIGHT OF TIMBER LINE
FOR RIGHT-OF-WAY CLEARING
IN SELECTIVE CUT CLEARING AREA

50— o

- . TRANSMiSSION LINE ’ _
40—\ CENTERLINE 7 0"

5 IR i '

o X r
3047 N ! . e %
20—} N I -, 0’

S Y MAXIMUM HEIGHT OF TIMBER LINE -

10— VARIABLE CLEARED ™ e ——— ——— “” VARIABLE CLEARED 0°

— ARed ExTEMDS TO PRIMARY CLEARED AREA AREA EXTENOS TO

S

o FEararay L \rm v 0

RIGHT-0F ~-WAY CLEARING WILL EKTEND TO THE EOGE OF THE RICHT-OF-WAY. NO TIMBER
Wi. BE REMOVED THAT DOES NOT PENETRATE THE MAXIMUM MEIGHT OF THE TIMBER LINE
SHOWN ABQVE. THE MAXIMUM HEIGHT OF THE TIMBER LINE ALLOWS FOR SOME FUTURE
GROWTH. ’

v

1} ON INITIAL CLEARING, TREES EXTENDING ABOVE THE MAXIMUM HEIGHT OF THE
TIMBER LINE .SHALL BE REMOVED.

2.) PRIMARY CLEARED AREA SHALL VARY AND SHALL BE CLEARED IN ACCORDANCE
WITH CONSTRUCTION SPECIFICATIONS FOR STRUCTURE TYPE.

3.) HEIGHTS SHOWN ARE BASED ON LEVEL CROUND FROM CENTERLINE OF THE
TRANSMISSION LINE AND ARE ADDED TO THE ABSOLUTE ELEVATION OF THE
_ CENTERLINE,  ADJUSTMENT FOR ACTUAL TREE HEIGHT SHALL BE MADE IN- THE
FIELD BY THE COMPANY'S AUTHORIZED REPRESENTATIVE.

4) ACCESS TO ANY DANGER TREES SHALL BE CLEAREb Y0 FACLITATE REMOVAL OF
THESE TREES.

FIGURE 4.4.2.

——
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