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THE MASSACHUSETTS HIGHWAY DEPARTMENT STANDARD SPECIFICATIONS FOR HIGHWAYS AND
BRIDGES DATED 1988, AS AMENDED, THE SUPPLEMENTAL SPECIFICATIONS DATED JUNE 15, 2012,
THE 2012 CONSTRUCTION STANDARD DETAILS, THE 1996 CONSTRUCTION AND TRAFFIC STANDARD
DETAILS (AS RELATES TO TRAFFIC STANDARD DETAILS ONLY), THE 2009 MANUAL ON UNIFORM
TRAFFIC CONTROL DEVICES FOR STREETS AND HIGHWAYS WITH MASSACHUSETTS AMENDMENTS,
THE 1990 STANDARD DRAWINGS FOR SIGNS AND SUPPORTS, THE 1968 STANDARD DRAWINGS FOR
TRAFFIC SIGNALS AND HIGHWAY LIGHTING AND THE LATEST EDITION OF THE AMERICAN STANDARD
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SHEET 3 OF 18
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TRAFFIC SIGN SUMMARY

LOWELL
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SIGN SUMMARY
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TRAFFIC SIGN SUMMARY

SIZE OF SIGN (in) TEXT DIMENSIONS (INCHES) |\ COLOR ostsize | UNIT | AREA N
'DENNL';'EQFI'ON LEGEND SIGNS AND NUMBER | AREA | SQUARE
ARROW | REQUIRED REQUIRED | (S.F) | FEET
LETTER | VERTICAL BACKGROU
WIDTH | HEIGHT o | eoneme | RTE e LEGEND | BORDER
MKR.
R1-1 30 30 @) @ 6.2500 |
R3-1 24 24 ‘I@ 4.0000
R3-2 24 24 ‘I@ 4.0000
R3-8(13) 30 30 ‘ 6.2500
ONLY
R3-8(14) 30 30 6.2500
ONLY
R3-8(23) 30 30 ‘m ‘ 6.2500
R3-8(25) 30 30 ( 6.2500
ONLY
R3-8(35) 30 30 ( 6.2500
ONLY
R3-8(45) 30 30 ( 6.2500
ONLY
R6-1 (PBS) 36 12 | | 3.0000
R7-6R 12 18
DO NOT
R10-7 15 21 BLOCK 2.1875
INTERSECTION
W6-3 30 30 6.2500
W11-2 30 30 6.2500
e | w | w ([ \ \

SIZE OF SIGN (in) TEXT DIMENSIONS (INCHES) COLOR
DENTIEICATION NUMBER OF POST SIZE UNIT | AREAIN
NUMBER LEGEND SIGNS AND NUMBER | AREA | SQUARE
ARROW | REQUIRED REQUIRED (S.F.) FEET
LETTER | VERTICAL BACKGROU
WIDTH HEIGHT HEIGHT | SPACING RTE. ND LEGEND | BORDER
MKR.
R7-4SP 12 18 @ 1.5000
TIME
—>
R7-4SPL 12 18 AENY 1.5000
TIME
h
R7-4SPR 12 18 AENY 1.5000
TIME
ﬁ
R7-201aP 6 12 0.5000
SP-1 12 18 1.5000
TRUCKS
SP-2 6 12 0.5000
NOTES:
1.  SEE 2009 MANUAL ON UNIFORM TRAFFIC CONTROL
DEVICES FOR STREETS AND HIGHWAYS FOR TEXT AND
LEGEND DIMENSIONS.
2. MASSDOT STANDARD SIGN
3. THE MINIMUM MOUNTING HEIGHT OF POST-MOUNTED
SIGNS, MEASURED VERTICALLY FROM THE BOTTOM OF
THE SIGN TO THE TOP OF CURB OR SIDEWALK, OR THE
ELEVATION OF THE NEAR EDGE OF TRAVEL WAY, SHALL
BE 7 FEET UNLESS OTHERWISE SPECIFIED.
4. ALL SIGN ASSEMBLY POSTS SHALL BE P-5 POSTS AND
SHALL BE INSTALLED IN ACCORDANCE WITH
SUBSECTION 840.60 OF THE MASSDOT SUPPLEMENTAL
SPECIFICATIONS, DATED JUNE 15, 2012.
0 20 50 100

e ———————
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SIGNAL TIMING PLANS
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PROPOSED SEQUENCE AND TIMING

MERRIMACK STREET AT ARCAND STREEET DUTTON STREET
LIST OF MAJOR ITEMS REQUIRED

LOWELL

TWO-WAY CONVERSION
SIGNAL TIMING PLANS

SHEET 9 OF 18

FLASHING
APPROACH DIRECTION | HOUSING | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 22 oL QUANTITY DESCRIPTION
MINIMUM INTERVAL 10 10 4 10 3 SIGNAL HEAD, 3-SECTION, 12" L.E.D. MODULES, BACK PLATES
VEHICLE EXTENSION 3 3 2 3 1 SIGNAL HEAD, 4-SECTION, 12" L.E.D. MODULES, BACK PLATES
2 R&S SIGNAL HEAD, 3-SECTION, 12" L.E.D. MODULES
MAXIMUM 1 30 30 8 30
2 R&S SIGNAL HEAD, 5-SECTION, 12" L.E.D. MODULES
MAXIMUM 2 30 30 8 30 8 16" L.E.D. PEDESTRIAN SIGNAL HEAD W/ COUNTDOWN INDICATOR & AUDIBLE WARNING DEVICES
YELLOW CLEARANCE 3.0 3.0 3.0 3.0 13 PEDESTRIAN PUSH BUTTON (VIBRATORY) W/ R10-3e AND SIGN SADDLE
4 WIRE LOOP DETECTOR (6' X 20')
RED CLEARANCE 1.5 1.5 1.0 2.0
X 12" x 12" PULLBOX
WALK ! ! XXX FT 3" SCH. 80 PVC CONDUIT
PEDESTRIAN CLEARANCE 24 1 21 1 1 CONTROLLER/COORDINATION PROGRAMMING & FINE TUNING 2% DESIGN NOTES:
1 INTERSECTION CABLING FOR NEW SIGNAL HEADS/LOOPS / PRE-EMPTION 1. COORDINATION TIMINGS WILL BE FINALIZED
AT THE 90% DESIGN LEVEL.
PLUS NECESSARY CONDUIT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND EQUIPMENT TO
COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING TRAFFIC CONTROL SIGNAL.
SEQUENCE & TIMING NOTES:
MERRIMACK STREET EAST EB-T H R R R R R R R R R R R R G Y R FR PROPOSED
1. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC MOVEMENT IS TO REMAIN IN EFFECT
MERRIMACK STREET EAST EB-R D -G éR v QR R R R R R R R R R R G Y R FR DURING THE NEXT CALLED PHASE, THE SIGNAL INDICATIONS FOR THAT TRAFFIC MOVEMENT
WILL NOT CHANGE DURING THE CLEARANCE INTERVAL.
2. THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE OR ANY COMBINATION OF
NON-CONFLICTING PHASES. A v
2-6'X20 2-4-2 PRESENCE 0 a5 SERIES
DUTTON STREET NB JN, cG| Y| R|R|]R|R}JR}I R} RIR}]R}I R} R R]R FY 3. IF CALLS EXIST ON ALL PHASES, THE ASSIGNMENT OF RIGHT OF WAY SHALL BE IN
T 4. IF THE ASSIGNED RIGHT-OF-WAY FOR ANY TRAFFIC MOVEMENT IS TO CHANGE DURING THE Q .
NEXT CALLED PHASE, THE SIGNAL INDICATION FOR THAT MOVEMENT WILL DISPLAY THE 2-6'X20 2-4-2 PRESENCE 0 @5 SERIES
APPROPRIATE CLEARANCE INTERVALS.
5. PEDESTRIAN PHASE WILL ONLY BE CALLED UPON PUSH BUTTON ACTIVATION. UPON PUSH D185
BUTTON ACTIVATION.
TROLLEY ALL T1-T4 G Y R R R R R R R R R R R R R ouT
CONCURRENT PEDESTRIAN| @2 PED P1,P8,PO,P14 | DW | DW | DW w |IFow|lpbpw |opw | pw | pw | pw | Dw | DW | DW | DW | DW ouT CONSTRUCTION NOTES: a5
1. THE CONSTRUCTION SHALL CONFORM WITH MASSACHUSETTS DEPARTMENT OF
TRANSPORTATION, HIGHWAY DIVISION SPECIFICATIONS UNLESS OTHERWISE NOTED.
2. EACH LOOP GROUP SHALL BE SPLICED IN SINGLE PULL BOX AND WIRED TO SEPARATE
CONTROLLER INPUT.
3. ALL SIGNAL HEADS AND SIGNS SHALL BE RIGIDLY MOUNTED.
DETECTOR NON-LOCK NON-LOCK NON-LOCK NON-LOCK NON-LOCK 4. CONTRACTOR SHALL FINE-TUNE THE TIMING AND COORDINATION PARAMETERS IN THE
PRESENCE OF THE ENGINEER AND CITY OF LOWELL REPRESENTATIVES FOLLOWING
RECALL OFF SOFT OFF OFF SOFT INSTALLATION.
D1 @2 @3 @4 @5 06,97, &28
NOTES:
1. AUTOMATIC FLASHING OPERATION PER
M.U.T.C.D. SECTIONS 4D.28 THRU 4D.31.
2.  PEDESTRIAN PHASE UPON PUSH BUTTON
ACTIVATION ONLY D1
3.  MAXIMUM 1 = NORMAL OPERATION
MAXIMUM 2 = DURING COORDINATION
4. PERM = PERMISSIVE LEFT-TURN 1
5. OL = OVERLAP
6. T=TROLLEY % \( ,<\7§ \;( %
e By B T T | D B D | voruseo
oL P R N R ™\ PERM
- P P 7 PROPOSED PHASE SEQUENCE
3
PED*
EMERGENCY VEHICLE PRE-EMPTION NOTES:
PREEMPTION PHASING & PRIORITY 1. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY PROPOSED SIGNAL HEAD DATA
PREEMPT VEHICLE TRANSMITTED BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES D HIN P4-P5.P9-P14
PHASE PHASE AND RECEIVED BY OPTICAL DETECTORS LOCATED AT EACH
ASSIGNMENT ASSIGNMENT INTERSECTION. REMOVED & REMOVED & STACK
2. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE SERVICED ON A STACK
FIRST DETECTED FIRST SERVE BASIS.
1 3. IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION
BY OPTICAL DETECTOR D1 (OR D2, D3, D4, D5) THE CONTROLLER SHALL
HOLD OR ADVANCE TO AND HOLD IN EMERGENCY VEHICLE PRE-EMPTION
2 o1 PHASE #1 (OR #2, #3, #4, #5) GREEN FOR A MINIMUM OF TEN (10) SECONDS 4 A
OR UNTIL PRE-EMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN
TIME PRE-EMPTION PHASE CLEARANCE (3 SECONDS: YELLOW AND 2
3 SECONDS: ALL RED) AND SERVICE SUBSEQUENT EMERGENCY VEHICLE
PRE-EMPTION PHASES AS NECESSARY.
4. NORMAL CLEARANCE SHALL BE PROVIDED ON PHASES THAT ARE TO BE \ y
4 TERMINATED BY PRE-EMPTION DEMAND.
5. CONFIRMATION STROBE SHALL BE ILLUMINATED WHENEVER ANY
EMERGENCY VEHICLE PRE-EMPTION GREEN IS ON.
5

L BI-MODEL

ALL 12" LENSES W/ 5" LOUVERED
BACKPLATES (FREE-SWINGING ON
MAST ARM)

ALL 16" L.E.D. W/
COUNTDOWN
INDICATORS
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LOWELL

MERRIMACK STREET AT PALMER STREET TWO-WAY CONVERSION

SIGNAL TIMING PLANS
PROPOSED SEQUENCE AND TIMING LIST OF MAJOR ITEMS REQUIRED SHEET 10 OF 18
APPROACH DIRECTION |Housing | 2 | 2 | 3| a | 5 | 6 ()lzé_és:':'ll\lc();N QUANTITY DESCRIPTION
1 8' TS POLE, PAINTED BLACK, INCL. FOUNDATION
MINIMUM INTERVAL 10 6
1 10' TS POLE, PAINTED BLACK, INCL. FOUNDATION
VEHICLE EXTENSION 2 2 2 SIGNAL HEAD, 3-SECTION, 12" L.E.D. MODULES, LOUVERED BACK PLATES
MAXIMUM 1 50 20 2 R&R SIGNAL HEAD, 3-SECTION, 12" L.E.D. MODULES
AXIMOM 2 2 16" L.E.D. PEDESTRIAN SIGNAL HEAD W/ COUNTDOWN INDICATOR & AUDIBLE WARNING DEVICES
2 R&R PEDESTRIAN SIGNAL HEAD W/ COUNTDOWN INDICATOR & AUDIBLE WARNING DEVICES LG DETECTOR DATA
YELLOW CLEARANCE 3.0 3.0 4 PEDESTRIAN PUSH BUTTON (VIBRATORY) W/ R10-3e AND SIGN SADDLE
RED CLEARANCE 1.0 1.0 3 VIDEO DETECTION CAMERA W/ EXTENSION ARM DETECTOR | CAMERA | APPROX. @ @ OPERATIONS | PELAY/
NO. NO. SIZE CALLED |EXTENDED EXT.
1 VIDEO DETECTION CHASSIS AND CABLING
WALK 7 7
1 VIDEO DETECTION PROCESSOR MODULE A C1 +6'X50"' a1 a1 PRESENCE 0
PEDESTRIAN CLEARANCE 8 1 8 1 3 EMERGENCY PRE-EMPTION DETECTORS AND DETECTOR CABLES
2 EMERGENCY PRE-EMPTION 2 CHANNEL PHASE SELECTORS
A C3 +10'X50' @2 @2 PRESENCE 0
MERRIMACK STREET EB F.G G Y R R R R FY 1 EMERGENCY PRE-EMTION SYSTEM CHASSIS
ERRIACK STREET e g - y - - - - - 1 EMERGENCY PRE-EMPTION STROBE (WHITE LENS)
'~ » o' x 12" PULLBOX {f} C2 +6'X50 a1 @1 PRESENCE 0
PALMER STREET NB AD R R R G Y R FR -
XXX FT 3" SCH. 80 PVC CONDUIT NOTE: DELAY AND EXTENSION TIMINGS SHALL BE PROGRAMMED IN THE
CONCURRENT PEDESTRIAN| @2&36 PED P3-P4 w |EDw!l pw | pw | bw | DwW OUT 1 CONTROLLER PROGRAMMING & FINE TUNING CONTROLLER ONLY.
1 -
CONCURRENT PEDESTRIANI 24 PED . w low low | w lrow | ow ouT INTERSECTION CABLING FOR ALL SIGNAL HEADS / CAMERAS / PRE-EMPTION
PLUS NECESSARY CONDUIT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND EQUIPMENT TO
COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING TRAFFIC CONTROL SIGNAL.
CONSTRUCTION NOTES:
1. PULL BOXES SHALL NOT BE LOCATED WITHIN WHEELCHAIR
RAMPS.
2. THE CONSTRUCTION SHALL CONFORM WITH MASSACHUSETTS
DEPARTMENT OF TRANSPORTATION, HIGHWAY DIVISION
SPECIFICATIONS UNLESS OTHERWISE NOTED.
DETECTOR NON-LOCK NON-LOCK O0POS SE S - 3. ALL MAST ARM FOUNDATIONS SHALL CONFORM WITH
RECALL SOFT OFF PROPOSED PHASE SEQUENCE 5% DESIGN NOTES: MASSACHUSETTS DEPARTMENT OF TRANSPORTATION, HIGHWAY
T PULL BOX AND CONDUIT NETWORKS WILL BE DIVISION "MAST ARM & FOUNDATION DETAILS STANDARD
@6 37 808 28056 ACCEPTANCE OF TRAFFIC SIGNAL 4. EACH LOOP GROUP SHALL BE SPLICED IN SINGLE PULL BOX AND
NOTES: L OCATIONS. WIRED TO SEPARATE CONTROLLER INPUT.
— 5. ALL SIGNAL HEADS AND SIGNS SHALL BE RIGIDLY MOUNTED.
1 ,\AAUUT$'\£A[)T 'g;&%%ﬂgiggg?ggfg‘;gf ~ T — 6. CONTRACTOR SHALL FINE-TUNE THE TIMING AND COORDINATION
> PEDESTRIAN GALL UPON PUSH BUTTON NOT USED PARAMETERS IN THE PRESENCE OF THE ENGINEER AND
AGTIVATION ONLY — — ¢ MASSDOT REPRESENTATIVES FOLLOWING INSTALLATION.
3.  MAXIMUM 1 = NORMAL OPERATION
MAXIMUM 2 = NOT USED
4. @2836 OPERATE IN DUAL ENTRY MODE

PROPOSED SIGNAL HEAD DATA

SEQUENCE & TIMING NOTES:

1. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC MOVEMENT IS TO RESET
REMAIN IN EFFECT DURING THE NEXT CALLED PHASE, THE SIGNAL
INDICATIONS FOR THAT TRAFFIC MOVEMENT WILL NOT CHANGE
DURING THE CLEARANCE INTERVAL.

2.  THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE OR ANY
COMBINATION OF NON-CONFLICTING PHASES.

3. IF CALLS EXIST ON ALL PHASES, THE ASSIGNMENT OF RIGHT OF WAY
SHALL BE IN ACCORDANCE WITH THE PREFERENTIAL PHASE
SEQUENCE.

4. IF THE ASSIGNED RIGHT-OF-WAY FOR ANY TRAFFIC MOVEMENT IS TO
CHANGE DURING THE NEXT CALLED PHASE, THE SIGNAL INDICATION
FOR THAT MOVEMENT WILL DISPLAY THE APPROPRIATE CLEARANCE
INTERVALS.

5. CONCURRENT PEDESTRIAN PHASE WILL ONLY BE CALLED UPON PUSH

HOUSING "F"
BUTTON ACTIVATION. UPON PUSH BUTTON ACTIVATION. SHALL BE FREE ////// //DS/F
SWINGING =

A
REMOVED & = — N ‘g/
&
&
Qr

W/ PRE-EMPTION STROBE
\. y, W/ VIDEO DETECTION CAMERAS

@@

W/ PROP-PUSH BUTTON & SIGN SADDLE

RET EXIST TS POST
/ W/ EXIST PED SIGNAL HEAD

RET EXIST TS POLE
£ W/ EXIST MAST ARM MERRIMACK STREET
W/ EXIST SIGNAL HEAD RET EXIST TS POST
W/ R&R EXIST SIGNAL HEADS W/ EXIST SIGNAL HEADS
W/ PRE-EMPTION DETECTORS W/ PRE-EMPTION DETECTOR

0 R&R SIGNAL HEAD "B" & "C"
AL;,}EO'L‘JE/NESR'IEE%W/ ALL 16" L.E.D. W/ 17 D1 52 S
BACKPLATES COUNTDOWN INDICATORS == | R ———
F < @ S>> DETECTION ZONE (TYP)
EMERGENCY VEHICLE PRE-EMPTION NOTES: 3 G /// T
PREEMPTION PHASING & PRIORITY 1. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY b4 7 /// %\
PREEMPT VEHICLE TRANSMITTED BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES C P3
DETECTOR PHASE MOVEMENT PHASE AND RECEIVED BY OPTICAL DETECTORS LOCATED AT EACH PROP 10' TS POST
ASSIGNMENT ASSIGNMENT INTERSECTION. W/ SIGNAL HEAD
2. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE SERVICED ON A W/ R&R PED SIGNALHEAD
FIRST DETECTED FIRST SERVE BASIS. PROP 8" TS POST =
D1 1 - @2 3. IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION W/ PED SIGNAL HEAD LL] W gE?:EUNTATIb:ESAg?SGN SADDLES
BY OPTICAL DETECTOR D1 (OR D2, D3) THE CONTROLLER SHALL HOLD OR W/ PUSH BUTTON & SIGN SADDLE LLl
ADVANCE TO AND HOLD IN EMERGENCY VEHICLE PRE-EMPTION PHASE #1 oy RETAIN EXIST CONTROLLER
D2 2 — 06 (OR #2, #3) GREEN FOR A MINIMUM OF TEN (10) SECONDS OR UNTIL - & CABINET
PRE-EMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN TIME
PRE-EMPTION PHASE CLEARANCE (3 SECONDS: YELLOW AND 1 SECOND: 75
D3 3 Y a4 ALL RED) AND SERVICE SUBSEQUENT EMERGENCY VEHICLE PRE-EMPTION oY
PHASES AS NECESSARY. LL]
4. NORMAL CLEARANCE SHALL BE PROVIDED ON PHASES THAT ARE TO BE
TERMINATED BY PRE-EMPTION DEMAND. =
5. CONFIRMATION STROBE SHALL BE ILLUMINATED WHENEVER ANY L1]
EMERGENCY VEHICLE PRE-EMPTION GREEN IS ON. < S 3 50 100
a8 e e T —

SCALE: 1" =20
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MERRIMACK STREET

R&S EXIST 10' TS POST
R&S EXIST SIGNAL HEAD "A"

PROP 10' TS POST

W/ SIGNAL HEAD

W/'PED SIGNALHEAD

W/ PUSH BUTTON & SIGN SADDLE

R&S EXIST TS POLE, MAST ARM & SIGNAL EQUIP
DEMO FOUNDATION

PROP 8' TS POST

W/ PED SIGNAL HEADS

W/ PUSH BUTTONS & SIGN SADDLES

(UTILIZE EXIST CONDUIT SWEEPS)

PROP TS POLE

W/ 35' MAST ARM

W/ PED SIGNAL HEADS

W/ PRE-EMPTION DETECTORS
W/ VIDEO DETECTION CAMERAS

RET EXIST TS POST
W/ PROP PED SIGNAL HEADS
W/ PROP PUSH BUTTONS & SIGN SADDLES

PROP TS 2 TYPE 1 CONTROLLER

W/ CABINET ON EXIST FDN
RET EXIST TS POST

R&S EXIST SIGNAL HEAD "D"
W/ PROP PED SIGNAL HEAD RET EXIST TS POLE

W/ EXIST MAST ARM
W/ PROP PUSH BUTTON & SIGN SADDLE W/ EXIST SIGNAL HEADS

W/'PRE-EMPTION DETECTORS
W/ PRE-EMPTION STROBE

W/ VIDEO DETECTION CAMERAS \

_ s A\_DETECTION ZONE (TYP)

PROP TS 2 TYPE 1 CONTROLLER
W/ CABINET ON MODIFIED FDN

PROP 10' TS POST /
W/ SIGNAL HEAD RET EXIST TS POST

W/ PED SIGNAL HEADS W/ EXIST SIGNAL HEAD (NEW GREEN LENSE)
W/ PUSH BUTTONS & SIGN SADDLES W/ PROP PED SIGNAL HEAD

W/'PROP PUSH BUTTONS & SIGN SADDLE

RET EXIST TS POST

W/ PROP SIGNAL HEAD

W/'PROP PED SIGNAL HEAD

W/ PROP PUSH BUTTONS & SIGN SADDLE
W/ PRE-EMPTION DETECTOR

133¥1S TvdLIN3O

LOWELL
TWO-WAY CONVERSION
SIGNAL TIMING PLANS
SHEET 11 OF 18

N

RET EXIST TS POST

W/ EXIST SIGNAL HEAD

W/ PROP R10-12

W/ PROP PED SIGNAL HEADS

W/ PROP PUSH BUTTONS & SIGN SADDLE

RET EXIST TS POST

W/ EXIST SIGNAL HEAD

W/ PROP PED SIGNAL HEADS

W/ PROP PUSH BUTTONS & SIGN SADDLE

PROP TS POLE

W/ 25' MAST ARM

W/ SIGNAL HEADS

W/ R3-3 SIGN (RIGIDLY MOUNTED)
W/ PED SIGNAL HEADS

W/ PUSH BUTTONS & SIGN SADDLES
W/ PRE-EMPTION DETECTOR
W/VIDEO'DETECTION CAMERAS

PROP VIDEO
DETECTION ZONE (TYP)

0 20 50 100
e —————

SCALE: 1" =20
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LOWELL

EMERGENCY VEHICLE PRE-EMPTION GREEN IS ON.

PRE-EMPTION INTERVAL.

CONTROLLER ONLY.

TWO-WAY CONVERSION
PROPOSED SEQUENCE AND TIMING MERRIMACK STREET AT PRESCOTT STREET AT BRIDGE STREET SIGNAL TIMING PLANS
APPROACH DIRECTION | HOUSING | 1 2 3 4 5 6 7 8 9 |10 | 12 | 12 | 13| 14 | 15 oFFI;EAF?:ng LIST OF MAJOR ITEMS REQUIRED SHEET 12 OF 18
UANTITY DESCRIPTION
MINIMUM INTERVAL 10 6 10 10 10 R
1 80 TS 2 TYPE 1 CONTROLLER IN A TYPE P BASE MOUNTED CABINET ON EXIST FND, PAINTED BLACK
VEHICLE EXTENSION 2 2 2 2 2 1 R&S EXIST CONTROLLER AND CABINET
MAXIMUM 1 40 25 40 40 40 1 TS POLE W/ 25' MAST ARM TYPE 2, PAINTED BLACK, INCL. FOUNDATION
1 SIGNAL HEAD, 4-SECTION, 12" L.E.D. MODULES, LOUVERED BACK PLATES 25% DESIGN NOTES:
MAXIMUM 2 40 25 40 40 40 - 1. PULL BOX AND CONDUIT NETWORKS WILL BE
P —— - 9 - 9 - 4 SIGNAL HEAD, 3-SECTION, 12" L.E.D. MODULES, LOUVERED BACK PLATES SHOWN AT THE 90% DESIGN LEVEL UPON
5 R&S SIGNAL HEAD, 4-SECTION, 12" L.E.D. MODULES ACCEPTANCE OF TRAFFIC SIGNAL
RED CLEARANCE 1.0 1.5 1.0 1.0 1.0 1 R&S SIGNAL HEAD, 3-SECTION, 12" L.E.D. MODULES LOCATIONS.
2. COORDINATION TIMINGS WILL BE FINALIZED
WALK 7 7 7 7 1 12" L.E.D. GREEN BALL MODULE AT THE 90% DESIGN LEVEL.
SEDESTRIAN CLEARANGE o 1 = | 1 6 | 1 = | 1 8 16" L.E.D. PEDESTRIAN SIGNAL HEAD W/ COUNTDOWN INDICATOR & AUDIBLE WARNING DEVICES
8 PEDESTRIAN PUSH BUTTON (VIBRATORY) W/ R10-3e AND SIGN SADDLE
- 1 R10-12 SIGN (POST MOUNTED) PROPOSED PHASE SEQUENCE
MERRIMACK STREET EB JK G Y R R R R R R R R R R R R R FY 1 R3-3 SIGN (RIGIDLY MOUNTED ON MAST ARM)
MERRIMACK STREET WB A,C R R R R R R R R R G Y R R R R FY 4 VIDEO DETECTION CAMERA W/ EXTENSION ARM
1 VIDEO DETECTION CHASSIS AND CABLING
PRESCOTT STREET NB G,H R R R R R R G % R R R R R R R FR
1 VIDEO DETECTION PROCESSOR MODULE
BRIDGE STREET SB-L E.F R R R | €G- | €Y- | €R- | R R R R R R R R R FR 4 EMERGENCY PRE-EMPTION DETECTORS AND DETECTOR CABLES
BRIDGE STREET SB-R B,D R R R R R R R R R R R R G Y R FR 2 EMERGENCY PRE-EMPTION 2 CHANNEL PHASE SELECTORS
CONCURRENT PEDESTRIAN| @2 PED P3-P4 w |Fow|pbw |pw [ pw | pw [ pw | pw | pw [ pw | bw | bw | bw | Dw | DW ouT ! EMERGENCY PRE-EMTION SYSTEM CHASSIS
1 EMERGENCY PRE-EMPTION STROBE (WHITE LENS)
CONCURRENT PEDESTRIAN| @4 PED p5-p6 | pw | pw | pow | pw | pw | pw | w |Fow|Dbw | Dpw | Dw | DW | DW | DW | DW
1 MALFUNCTION MANAGEMENT UNIT (MMU)
CONCURRENT PEDESTRIAN| @6 PED p7-P8 | DW |DW | DW |DW | DW |DW | DW |DW | DW | W |FDW| DW | DW | DW | DW 1 SPARE B.I.U. (BUS INTERFACE UNITS)
CONCURRENT PEDESTRIAN| @8 PED P1-P2 DW | DW |DW | DW | DW |DW | DW |DW | DW | DW | DW [ DW | W [FDW | DW X 12" x 12" PULLBOX
XXX FT 3" SCH. 80 PVC CONDUIT
1 CONTROLLER/COORDINATION PROGRAMMING & FINE TUNING
DETECTOR NON-LOCK NON-LOCK NON-LOCK NON-LOCK NON-LOCK 1 INTERSECTION CABLING FOR ALL NEW SIGNAL HEADS/ CAMERAS / PRE-EMPTION
PLUS NECESSARY CONDUIT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND EQUIPMENT TO
RECALL SOFT OFF SOFT SOFT SOFT ’ ' ’
COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING TRAFFIC CONTROL SIGNAL.
NOTES. @2 @3 @4 6 o8 @1 35,807
1. AUTOMATIC FLASHING OPERATION PER oL |
M.U.T.C.D. SECTIONS 4D.28 THRU 4D.31. }) M }J k,_ }) M | }J L{ J M
2. PEDESTRIAN CALL UPON PUSH BUTTON N - ;_L g L A N
ACTIVATION ONLY | | ; | ' | | NOT USED
3. MAXIMUM 1 = NORMAL OPERATION — - - | | | | |
MAXIMUM 2 = DURING COORDINATION Y
4. PERM = PERMISSIVE LEFT-TURN PERM
5. OL = OVERLAP
6. OVERLAP SHALL NOT BE ACTIVE DURING ANY
PED INTERVAL.
PROPOSED SIGNAL HEAD DATA
A E,F J.K P1-P
SEQUENCE & TIMING NOTES: 8
REMOVED & REMOVED &
1. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC STACK STACK
MOVEMENT IS TO REMAIN IN EFFECT DURING THE NEXT
CALLED PHASE, THE SIGNAL INDICATIONS FOR THAT
TRAFFIC MOVEMENT WILL NOT CHANGE DURING THE
CLEARANCE INTERVAL.
2. THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE OR r N
ANY COMBINATION OF NON-CONFLICTING PHASES.
3. IF CALLS EXIST ON ALL PHASES, THE ASSIGNMENT OF
RIGHT OF WAY SHALL BE IN ACCORDANCE WITH THE
PREFERENTIAL PHASE SEQUENCE.
4. IF THE ASSIGNED RIGHT-OF-WAY FOR ANY TRAFFIC @ @ ¥ J
MOVEMENT IS TO CHANGE DURING THE NEXT CALLED
PHASE, THE SIGNAL INDICATION FOR THAT MOVEMENT REPA'QA‘SOEV\?\'?V'/EEN @
WILL DISPLAY THE APPROPRIATE CLEARANCE INTERVALS. 5" LENSE VIDEO DETECTOR DATA
5. CONCURRENT PEDESTRIAN PHASE WILL ONLY BE CALLED
UPON PUSH BUTTON ACTIVATION. UPON PUSH BUTTON GREEN BALL RIGID-MOUNTED DETECTOR | CAMERA |  APPROX. o %) OPERATIONS |  DELAY/
ACTIVATION. INDICATION ON MAST-ARM NO. NO. SIZE CALLED |EXTENDED EXT.
) ) ALL 16" L.E.D. W/ N
ALL 12" LENSES W/ 5" LOUVERED BACKPLATES COUNTDOWN INDICATORS A ca +6'X50 a2 a2 PRESENCE 0
A c3 +6'X50" @4 @4 PRESENCE 0
EMERGENCY VEHICLE PRE-EMPTION NOTES:
PREEMPTION PHASING & PRIORITY 1. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY
PREEMPT VEHICLE TRANSMITTED BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES o o A o3 +6'X50" o4 o4 PRESENCE 0
AND RECEIVED BY OPTICAL DETECTORS LOCATED AT EACH :
DETECTOR AS;gﬁ?AEENT MOVEMENT ASSZQ?AEENT INTERSECTION 1. PULL BOXES SHALL NOT BE LOCATED WITHIN WHEELCHAIR RAMPS.
; 2. THE CONSTRUCTION SHALL CONFORM WITH MASSACHUSETTS DEPARTMENT OF
2. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE SERVICED ON A c1 16°X50" 76 o6 PRESENCE 0
FIRST DETECTED FIRST SERVE BASIS TRANSPORTATION, HIGHWAY DIVISION SPECIFICATIONS UNLESS OTHERWISE
D1 1 > 02 3. IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION NOTED.
BY OPTICAL DETECTOR D1 (OR D2, D3, D4) THE CONTROLLER SHALL HOLD 3. ALL NEW MAST ARM FOUNDATIONS SHALL CONFORM WITH MASSACHUSETTS A . 6 6 RESENCE .
OR ADVANCE TO AND HOLD IN EMERGENCY VEHICLE PRE-EMPTION PHASE DEPARTMENT OF TRANSPORTATION, HIGHWAY DIVISION "MAST ARM & c1 )
D2 5 P 6 #1 (OR #2, #3, #4) GREEN FOR A MINIMUM OF TEN (10) SECONDS OR UNTIL FOUNDATION DETAILS STANDARD DRAWINGS", DATED FEBRUARY 24, 2011
PRE.EMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN TIME 4. ALL NEW SIGNAL HEADS AND SIGNS ON PROPOSED MAST ARMS SHALL BE
PRE-EMPTION PHASE CLEARANCE (3 SECONDS: YELLOW AND 1.5 RIGIDLY MOUNTED. R&R SIGNAL HEADS SHALL BE ATTACHED TO MAST ARMS A Cc2 +6'X50' @3 a3 PRESENCE 0
D3 3 J k‘ 03328 SECONDS: ALL RED) AND SERVICE SUBSEQUENT EMERGENCY VEHICLE SIMILAR TO EXISTING ATTACHMENT.
SRE-EMPTION PHASES AS NECESSARY 5. CONTRACTOR SHALL FINE-TUNE THE TIMING AND COORDINATION PARAMETERS
4 NORMAL CLEARANGE SHALL BE PROVIDED ON PHASES THAT ARE TO BE IN THE PRESENCE OF THE ENGINEER AND CITY OF LOWELL REPRESENTATIVES c2 +6'X50" 28 @8 PRESENCE 0
D4 4 \{r o4 TERMINATED BY PRE-EMPTION DEMAND. FOLLOWING INSTALLATION. . )
5 CONFIRMATION STROBE SHALL BE ILLUMINATED WHENEVER ANY 6. PEDESTRIAN INDICATIONS SHALL REMAIN IN SOLID "DON'T WALK" DURING ACTIVE NOTE: DELAY AND EXTENSION TIMINGS SHALL BE PROGRAMMED IN THE
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MERRIMACK STREET AT CENTRAL STREET

LIST OF MAJOR ITEMS REQUIRED

DESCRIPTION

80 TS 2 TYPE 1 CONTROLLER IN A TYPE P BASE MOUNTED CABINET ON MODIFIED FND, PAINTED BLACK

R&S EXIST CONTROLLER AND CABINET

TS POLE W/ 35' MAST ARM TYPE 2, PAINTED BLACK, INCL. FOUNDATION

10' TS POLE, PAINTED BLACK, INCL. FOUNDATION

SIGNAL HEAD, 3-SECTION, 12" L.E.D. MODULES, LOUVERED BACK PLATES

R&S SIGNAL HEAD, 3-SECTION, 12" L.E.D. MODULES

16" L.E.D. PEDESTRIAN SIGNAL HEAD W/ COUNTDOWN INDICATOR & AUDIBLE WARNING DEVICES

PEDESTRIAN PUSH BUTTON (VIBRATORY) W/ R10-3e AND SIGN SADDLE

VIDEO DETECTION CAMERA W/ EXTENSION ARM

VIDEO DETECTION CHASSIS AND CABLING

VIDEO DETECTION PROCESSOR MODULE

EMERGENCY PRE-EMPTION DETECTORS AND DETECTOR CABLES

EMERGENCY PRE-EMPTION 2 CHANNEL PHASE SELECTORS

EMERGENCY PRE-EMTION SYSTEM CHASSIS

EMERGENCY PRE-EMPTION STROBE (WHITE LENS)

MALFUNCTION MANAGEMENT UNIT (MMU)

SPARE B.l.U. (BUS INTERFACE UNITS)

12" x 12" PULLBOX

3" SCH. 80 PVC CONDUIT

CONTROLLER/COORDINATION PROGRAMMING & FINE TUNING

INTERSECTION CABLING FOR ALL NEW SIGNAL HEADS/ CAMERAS / PRE-EMPTION

PLUS NECESSARY CONDUIT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND EQUIPMENT TO
COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING TRAFFIC CONTROL SIGNAL.

PULL BOX AND CONDUIT NETWORKS WILL BE

PROPOSED SEQUENCE AND TIMING
FLASHING QUANTITY
APPROACH DIRECTION | HOUSING | 1 2 3 4 5 6 7 8 9 | OPERATION
1
MINIMUM INTERVAL 10 6 10 1
VEHICLE EXTENSION 2 2 2 1
MAXIMUM 1 50 40 50 3
MAXIMUM 2 50 40 50 !
4
YELLOW CLEARANCE 3.0 3.0 3.0 5
RED CLEARANCE 1.0 1.0 1.0 6
WALK 7 7 3
1
PEDESTRIAN CLEARANCE 13 1 12 1 1
3
MERRIMACK STREET EB E,F G Y R R R R R R R FY 2
1
MERRIMACK STREET WB-L B R R R R R R G Y R FY .
MERRIMACK STREET WB-T C,G R R R R R R G Y R FY )
CENTRAL STREET NB AD R R R G Y R R R R FR 1
X
CONCURRENT PEDESTRIAN| @2&8@6 PED P1-P2 w |(Fow | pbw [ pw | bw | bw | bw | DwW | DW ouT
XXX FT
CONCURRENT PEDESTRIAN| @4 PED P3-P6 pw [ pw |pw | w |Fbw | bw | bw | Dw | Dw ouT 1
1
DETECTOR NON-LOCK NON-LOCK NON-LOCK
RECALL SOFT OFF SOFT
EANCRN 25% DESIGN NOTES:
@2 @4 @6 6’7 &és ’ 1.
; SHOWN AT THE 90% DESIGN LEVEL UPON
NOTES: ACCEPTANCE OF TRAFFIC SIGNAL
1.  AUTOMATIC FLASHING OPERATION PER A —~ LOCATIONS.
M.U.T.C.D. SECTIONS 4D.28 THRU 4D.31. — i — 2.  COORDINATION TIMINGS WILL BE FINALIZED
2. PEDESTRIAN CALL UPON PUSH BUTTON L L FPERM| \OT USED AT THE 90% DESIGN LEVEL.
ACTIVATION ONLY T S 3! o j!
3. MAXIMUM 1 = NORMAL OPERATION i
MAXIMUM 2 = DURING COORDINATION
4. @2&36 TO OPERATE IN DUAL ENTRY MODE
5. PERM = PERMISSIVE LEFT-TURN
PROPOSED SIGNAL HEAD DATA
AB,CDEF,G P1-P6
SEQUENCE & TIMING NOTES:
REMOVED &
1. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC MOVEMENT IS TO STACK

REMAIN IN EFFECT DURING THE NEXT CALLED PHASE, THE SIGNAL
INDICATIONS FOR THAT TRAFFIC MOVEMENT WILL NOT CHANGE
DURING THE CLEARANCE INTERVAL.

THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE OR ANY
COMBINATION OF NON-CONFLICTING PHASES.

IF CALLS EXIST ON ALL PHASES, THE ASSIGNMENT OF RIGHT OF WAY
SHALL BE IN ACCORDANCE WITH THE PREFERENTIAL PHASE
SEQUENCE.

4. IF THE ASSIGNED RIGHT-OF-WAY FOR ANY TRAFFIC MOVEMENT IS TO

CHANGE DURING THE NEXT CALLED PHASE, THE SIGNAL INDICATION
FOR THAT MOVEMENT WILL DISPLAY THE APPROPRIATE CLEARANCE
INTERVALS.

CONCURRENT PEDESTRIAN PHASE WILL ONLY BE CALLED UPON PUSH
BUTTON ACTIVATION. UPON PUSH BUTTON ACTIVATION.

@@

PREEMPTION PHASING & PRIORITY 1
PREEMPT VEHICLE
DETECTOR PHASE MOVEMENT PHASE
ASSIGNMENT ASSIGNMENT
2.
D1 1 — a2 3
D2 2 — J6
'S
D3 3 Y a4
4.
5.

ALL 12" LENSES W/
5" LOUVERED
BACKPLATES

ALL 16" L.E.D. W/

COUNTDOWN INDICATORS

EMERGENCY VEHICLE PRE-EMPTION NOTES:

EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY
TRANSMITTED BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES
AND RECEIVED BY OPTICAL DETECTORS LOCATED AT EACH
INTERSECTION.

EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE SERVICED ON A
FIRST DETECTED FIRST SERVE BASIS.

IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION
BY OPTICAL DETECTOR D1 (OR D2, D3) THE CONTROLLER SHALL HOLD OR
ADVANCE TO AND HOLD IN EMERGENCY VEHICLE PRE-EMPTION PHASE #1
(OR #2, #3) GREEN FOR A MINIMUM OF TEN (10) SECONDS OR UNTIL
PRE-EMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN TIME
PRE-EMPTION PHASE CLEARANCE (3 SECONDS: YELLOW AND 1 SECOND:
ALL RED) AND SERVICE SUBSEQUENT EMERGENCY VEHICLE PRE-EMPTION
PHASES AS NECESSARY.

NORMAL CLEARANCE SHALL BE PROVIDED ON PHASES THAT ARE TO BE
TERMINATED BY PRE-EMPTION DEMAND.

CONFIRMATION STROBE SHALL BE ILLUMINATED WHENEVER ANY
EMERGENCY VEHICLE PRE-EMPTION GREEN IS ON.

PEDESTRIAN INDICATIONS SHALL REMAIN IN SOLID "DON'T WALK" DURING
ACTIVE PRE-EMPTION INTERVAL.

LOWELL
TWO-WAY CONVERSION
SIGNAL TIMING PLANS
SHEET 13 OF 18

PROPOSED PHASE SEQUENCE

D286

CONSTRUCTION NOTES:

1.

2.

o o

PULL BOXES SHALL NOT BE LOCATED WITHIN WHEELCHAIR
RAMPS.

THE CONSTRUCTION SHALL CONFORM WITH MASSACHUSETTS
DEPARTMENT OF TRANSPORTATION, HIGHWAY DIVISION
SPECIFICATIONS UNLESS OTHERWISE NOTED.

ALL NEW MAST ARM FOUNDATIONS SHALL CONFORM WITH
MASSACHUSETTS DEPARTMENT OF TRANSPORTATION, HIGHWAY
DIVISION "MAST ARM & FOUNDATION DETAILS STANDARD
DRAWINGS", DATED FEBRUARY 24, 2011

EACH LOOP GROUP SHALL BE SPLICED IN SINGLE PULL BOX AND
WIRED TO SEPARATE CONTROLLER INPUT.

ALL SIGNAL HEADS AND SIGNS SHALL BE RIGIDLY MOUNTED.
CONTRACTOR SHALL FINE-TUNE THE TIMING AND COORDINATION
PARAMETERS IN THE PRESENCE OF THE ENGINEER AND
MASSDOT REPRESENTATIVES FOLLOWING INSTALLATION.

VIDEO DETECTOR DATA

DETECTOR
NO.

CAMERA
NO.

APPROX.
SIZE

%)
CALLED

%)
EXTENDED

OPERATIONS

DELAY/
EXT.

C1

+6'X50'

a2

a2

PRESENCE

Cc2

+6'X50'

a4

a4

PRESENCE

C2

+6'X50'

a6

J6

PRESENCE

> > > >

C3

+6'X50'

6

6

PRESENCE

NOTE:

CONTROLLER ONLY.

DELAY AND EXTENSION TIMINGS SHALL BE PROGRAMMED IN THE
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LOWELL
TWO-WAY CONVERSION
SIGNAL TIMING PLANS
SHEET 14 OF 18

0 20 50 100
e —

SCALE: 1" =20
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PROPOSED SEQUENCE AND TIMING

APPROACH DIRECTION | HOUSING 1 2 3

5

6

7

8

9

10

11 12

13

14 15

16

17 18

FLASHING
OPERATION

MINIMUM INTERVAL 10

10

10

10

16

VEHICLE EXTENSION 2

2

2

LOWELL

TWO-WAY CONVERSION
SIGNAL TIMING PLANS

SHEET 15 OF 18

MARKET STREET AT DUTTON STREET
LIST OF MAJOR ITEMS REQUIRED

MAXIMUM 1 20

20

15

20

15

20

QUANTITY DESCRIPTION

MAXIMUM 2 20

20

15

20

15

20

4 VIDEO DETECTION CAMERA W/ EXTENSION ARM

YELLOW CLEARANCE 3.0

3.0

3.0

3.0

4.0

3.0

VIDEO DETECTION CHASSIS AND CABLING

RED CLEARANCE 2.0

2.0

2.0

2.0

2.0

2.0

VIDEO DETECTION PROCESSOR MODULE

WALK 7

EMERGENCY PRE-EMPTION DETECTORS AND DETECTOR CABLES

EMERGENCY PRE-EMPTION 2 CHANNEL PHASE SELECTORS

PEDESTRIAN CLEARANCE 6

11

11

EMERGENCY PRE-EMTION SYSTEM CHASSIS

EMERGENCY PRE-EMPTION STROBE (WHITE LENS)

(o) = N [N \CTN (VSN [EEN iy

CONTROLLER/COORDINATION PROGRAMMING & FINE TUNING

DETECTOR

PLUS NECESSARY CONDUIT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND EQUIPMENT TO
COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING TRAFFIC CONTROL SIGNAL.

25% DESIGN NOTES:
1. COORDINATION TIMINGS WILL BE FINALIZED
AT THE 90% DESIGN LEVEL.

EMERGENCY VEHICLE PRE-EMPTION NOTES:

RECALL OFF

MIN

OFF

OFF

OFF

OFF

NOTES:
1. AUTOMATIC FLASHING OPERATION PER

M.U.T.C.D. SECTIONS 4D.28 THRU 4D.31.

2. PEDESTRIAN PHASE UPON PUSH BUTTON
ACTIVATION ONLY

3. PERM =PERMISSIVE LEFT-TURN

4.  MAXIMUM 1 = NORMAL OPERATION
MAXIMUM 2 = DURING COORDINATION

5. 48938 TO OPERATE IN DUAL ENTRY MODE

SEQUENCE & TIMING NOTES:

1. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC MOVEMENT IS TO
REMAIN IN EFFECT DURING THE NEXT CALLED PHASE, THE SIGNAL
INDICATIONS FOR THAT TRAFFIC MOVEMENT WILL NOT CHANGE
DURING THE CLEARANCE INTERVAL.

2. THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE OR ANY
COMBINATION OF NON-CONFLICTING PHASES.

3. IF CALLS EXIST ON ALL PHASES, THE ASSIGNMENT OF RIGHT OF WAY
SHALL BE IN ACCORDANCE WITH THE PREFERENTIAL PHASE
SEQUENCE.

4. IF THE ASSIGNED RIGHT-OF-WAY FOR ANY TRAFFIC MOVEMENT IS TO
CHANGE DURING THE NEXT CALLED PHASE, THE SIGNAL INDICATION
FOR THAT MOVEMENT WILL DISPLAY THE APPROPRIATE CLEARANCE
INTERVALS.

5. PEDESTRIAN PHASE WILL ONLY BE CALLED UPON PUSH BUTTON
ACTIVATION. UPON PUSH BUTTON ACTIVATION, COORDINATION WILL
TERMINATE AND SERVICE PEDESTRIAN PHASE. COORDINATION WILL
RESUME FOLLOWING TERMINATION OF PEDESTRIAN PHASE.

PREEMPTION PHASING & PRIORITY
PREEMPT VEHICLE
DETECTOR | PHASE | MOVEMENT PHASE
ASSIGNMENT ASSIGNMENT
D1 1 —<% 24
D2 2 — o8
'
D3 3 _,l k‘ o1
D4 4 '\ﬂ" o3

1. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY
TRANSMITTED BY OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES
AND RECEIVED BY OPTICAL DETECTORS LOCATED AT EACH
INTERSECTION.

2. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE SERVICED ON A
FIRST DETECTED FIRST SERVE BASIS.

3. IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION
BY OPTICAL DETECTOR D1 (OR D2, D3, D4) THE CONTROLLER SHALL HOLD
OR ADVANCE TO AND HOLD IN EMERGENCY VEHICLE PRE-EMPTION PHASE 1.
#1 (OR #2, #3, #4) GREEN FOR A MINIMUM OF TEN (10) SECONDS OR UNTIL
PRE-EMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN TIME
PRE-EMPTION PHASE CLEARANCE (3 SECONDS: YELLOW AND 2 SECONDS: 2.
ALL RED) AND SERVICE SUBSEQUENT EMERGENCY VEHICLE PRE-EMPTION
PHASES AS NECESSARY.

4. NORMAL CLEARANCE SHALL BE PROVIDED ON PHASES THAT ARE TO BE
TERMINATED BY PRE-EMPTION DEMAND.

5. CONFIRMATION STROBE SHALL BE ILLUMINATED WHENEVER ANY
EMERGENCY VEHICLE PRE-EMPTION GREEN IS ON.

CONSTRUCTION NOTES:

THE CONSTRUCTION SHALL CONFORM WITH MASSACHUSETTS
DEPARTMENT OF TRANSPORTATION, HIGHWAY DIVISION
SPECIFICATIONS UNLESS OTHERWISE NOTED.

CONTRACTOR SHALL FINE-TUNE THE TIMING AND COORDINATION
PARAMETERS IN THE PRESENCE OF THE ENGINEER AND CITY OF
LOWELL REPRESENTATIVES FOLLOWING INSTALLATION.

VIDEO DETECTOR DATA
A Cc2 15'X50' a4 a4 PRESENCE 0
A C3 6'X50' D283 D2&J3 PRESENCE 0
A C3 6'X50' a2 a2 PRESENCE 0
A C4 6'X50' 28 @8 PRESENCE 0
A C4 6'X50' a8 8 PRESENCE 0
& C1 6'X50' 1 31 PRESENCE 0
A Ci 6'X50' 28 a8 PRESENCE 0

NOTE: DELAY AND EXTENSION TIMINGS SHALL BE PROGRAMMED IN THE

CONTROLLER ONLY.
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LOWELL
TWO-WAY CONVERSION
SIGNAL TIMING PLANS

MARKET STREET AT PALMER STREET
LIST OF MAJOR ITEMS REQUIRED SHEET 16 OF 18
PROPOSED SEQUENCE AND TIMING
APPROACH DIRECTION |Housing | 2 | 2 | 3 | a | 5 | 6 | 7 | 8 | o oFFI;EAF?:ng QUANTITY DESCRIPTION
1 8@ TS 2 TYPE 1 CONTROLLER IN A TYPE M BASE MOUNTED CABINET ON EXIST FND, PAINTED BLACK
MINIMUM INTERVAL 10 6 10 1 R&S EXIST CONTROLLER AND CABINET CONSTRUCTION NOTES:
VEHICLE EXTENSION , 2 , , 1. PULL BOXES SHALL NOT BE LOCATED WITHIN WHEELCHAIR RAMPS.
1 TS POLE W/ 20' MAST ARM TYPE 2, PAINTED BLACK, INCL. FOUNDATION 2. THE CONSTRUCTION SHALL CONFORM WITH MASSACHUSETTS DEPARTMENT OF
MAXIMUM 1 50 30 50 1 10' TS POLE, PAINTED BLACK, INCL. FOUNDATION TRANSPORTATION, HIGHWAY DIVISION SPECIFICATIONS UNLESS OTHERWISE
4 SIGNAL HEAD, 3-SECTION, 12" L.E.D. MODULES, LOUVERED BACK PLATES NOTED.
MAXIMUM 2 ] _ ] 3.  ALL NEW MAST ARM FOUNDATIONS SHALL CONFORM WITH MASSACHUSETTS
2 R&R SIGNAL HEAD, 3-SECTION, 12" L.E.D. MODULES DEPARTMENT OF TRANSPORTATION, HIGHWAY DIVISION "MAST ARM &
YELLOW CLEARANCE 3.0 3.0 3.0 3 16" LE.D. PEDESTRIAN SIGNAL HEAD W/ COUNTDOWN INDICATOR & AUDIBLE WARNING DEVICES FOUNDATION DETAILS STANDARD DRAWINGS", DATED FEBRUARY 24, 2011
PEDESTRIAN PUSH BUTTON (VIBRATORY) W/ R10-36 AND SIGN SADDLE 4. ALL NEW SIGNAL HEADS AND SIGNS ON PROPOSED MAST ARMS SHALL BE
RED CLEARANCE 1.0 1.0 1.0 4 U U ( ) o€ RIGIDLY MOUNTED. R&R SIGNAL HEADS SHALL BE ATTACHED TO MAST ARMS
WALK . . . 3 VIDEO DETECTION CAMERA W/ EXTENSION ARM SIMILAR TO EXISTING ATTACHMENT.
L[ vioco oETECrIoN crASSS D CABLING 5. COMTRACTOR SHALL FNE-TUNE THE TING AND COORDINATION PARAMETERS
PEDESTRIAN CLEARANCE 10 1 12 1 10 1 1 VIDEO DETECTION PROCESSOR MODULE FOLLOWING INSTALLATION.
1 7" VIDEO DETECTION L.C.D. MONITOR (TO BE USED FOR ALL INTERSECTIONS)
2 EMERGENCY PRE-EMPTION DETECTORS AND DETECTOR CABLES
MARKET STREET EB E,D G Y R R R R R R R FY PROPOSED PHASE SEQUENCE
1 EMERGENCY PRE-EMPTION 2 CHANNEL PHASE SELECTORS
MARKET STREET WB AB R R R R R R G Y R FY
1 EMERGENCY PRE-EMTION SYSTEM CHASSIS
ROY PARKING GARAGE NB CF R|IR|IRI G| Y| R R R]JR FR 1 EMERGENCY PRE-EMPTION STROBE (WHITE LENS) D286
CONCURRENT PEDESTRIAN| @2 PED P3-P4 w |epw|pbw | pw | pw | pw | bw | DW | bw ouT 1 MALFUNCTION MANAGEMENT UNIT (MMU)
CONCURRENT PEDESTRIAN| @6 PED p7-ps | pw |pw |pw | pw | pw | pw | w |FDw | bw ouT 1 SPARE B.I.U. (BUS INTERFACE UNITS)
X 12" x 12" PULLBOX
CONCURRENT PEDESTRIAN| @4 PED [P1-P2,P5-P6| DW | DW | DW | W |[FDW | DW | Dw | Dw | DW ouT
XXX FT 3" SCH. 80 PVC CONDUIT
1 CONTROLLER PROGRAMMING & FINE TUNING
1 INTERSECTION CABLING FOR ALL SIGNAL HEADS / CAMERAS / PRE-EMPTION
VIDEO DETECTOR DATA
PLUS NECESSARY CONDUIT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND EQUIPMENT TO
COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING TRAFFIC CONTROL SIGNAL. DETECTOR | CAMERA | APPROX. Z @ OPERATIONS | PELAY/
NO. NO. SIZE CALLED |EXTENDED EXT.
DETECTOR NON-LOCK NON-LOCK NON-LOCK
RECALL SOFT OFF SOFT A C2 6XS0 22 22 PRESENCE 0
o1.93.05
NOTES: @2 24 26 L eoia 250 DESIGN NOTES: A
. Al- 7& 8 0 - ] []
1. AUTOMATIC FLASHING OPERATION PER o780 1. PULL BOX AND CONDUIT NETWORKS WILL BE C1 6'X50 06 06 PRESENCE 0
M.U.T.C.D. SECTIONS 4D.28 THRU 4D.31. i - SHOWN AT THE 90% DESIGN LEVEL UPON
2. PEDESTRIAN CALLS UPON PUSH BUTTON } ACCEPTANCE OF TRAFFIC SIGNAL o
ACTIVATION ONLY PERM | % L %‘ %‘ LOGATIONS. C3 +6'X30 24 24 PRESENCE 0
3. MAXIMUM 1 =NORMAL OPERATION % | | ' % | PERM | NOT USED
MAXIMUM 2 = NOT USED - | NOTE: DELAY AND EXTENSION TIMINGS SHALL BE PROGRAMMED IN THE
4. @286 TO OPERATE IN DUAL ENTRY MODE | \?f }? CONTROLLER ONLY.
5. PERM = PERMISSIVE LEFT-TURN

SEQUENCE & TIMING NOTES:
1. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC

MOVEMENT IS TO REMAIN IN EFFECT DURING THE NEXT
CALLED PHASE, THE SIGNAL INDICATIONS FOR THAT PREEMPTION PHASING & PRIORITY —
TRAFFIC MOVEMENT WILL NOT CHANGE DURING THE CREEMPT VEHICLE Ll
CLEARANCE INTERVAL. DETECTOR PHASE MOVEMENT PHASE
2. THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE OR ASSIGNMENT ASSIGNMENT LL
ANY COMBINATION OF NON-CONFLICTING PHASES. RE-PAINTED EXIST MAST ARM m T
3. IF CALLS EXIST ON ALL PHASES, THE ASSIGNMENT OF RIGHT AND TS POLE -
OF WAY SHALL BE IN ACCORDANCE WITH THE D1 1 {>— @6 N
PREFERENTIAL PHASE SEQUENCE. RET EXIST TS POLE &
4. IF THE ASSIGNED RIGHT-OF-WAY FOR ANY TRAFFIC W/ EXIST MAST ARM Y =
MOVEMENT IS TO CHANGE DURING THE NEXT CALLED D2 2 —<} @2 W/ R&R SIGNAL HEADS LLI
PHASE, THE SIGNAL INDICATION FOR THAT MOVEMENT WILL W/ PROP SIGNAL HEAD "C" E '-'Z-'
DISPLAY THE APPROPRIATE CLEARANCE INTERVALS. W/ PROP PED SIGNAL HEADS o
5. CONCURRENT PEDESTRIAN PHASES WILL ONLY BE CALLED W/ PROP PUSH BUTTON & SIGN SADDLE o PROP 10' TS POST
UPON PUSH BUTTON ACTIVATION. W/ PRE-EMPTION DETECTOR < W/ SIGNAL HEAD
W/ VIDEO DETECTION CAMERA n- W/ PED SIGNAL HEADS

EMERGENCY VEHICLE PRE-EMPTION NOTES: MARKET STREET PROP TS 2 TYPE 1 CONTROLLER W/ PUSH BUTTON & SIGN SADDLE

1. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE W/ CABINET ON EXIST EDN
OPTICALLY TRANSMITTED BY OPTICAL EMITTERS MOUNTED IN W/ R&S EXIST CONTROLLER & CABINET
EMERGENCY VEHICLES AND RECEIVED BY OPTICAL 2

P8
PROPOSED SIGNAL HEAD DATA DETECTORS LOCATED AT EACH INTERSECTION.
CD.EF P1-P8 2. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE | o1 © P7 °
SERVICED ON A FIRST DETECTED FIRST SERVE BASIS. L L L A L L c1
REMOVE & RESET 3. INRESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN & = A F

INTERSECTION BY OPTICAL DETECTOR D1 (OR D2) THE . _/;_':’ D1
CONTROLLER SHALL HOLD OR ADVANCE TO AND HOLD IN 3 e SIPNAL HEAD A B %g

EMERGENCY VEHICLE PRE-EMPTION PHASE #1 (OR #2) GREEN . ... ... . .. >

FOR A MINIMUM OF TEN (10) SECONDS OR UNTIL PRE-EMPTION N A -
SIGNAL CEASES. THE CONTROLLER SHALL THEN TIME R&R SIGNAL HEAD "B
PRE-EMPTION PHASE CLEARANCE (3 SECONDS: YELLOW AND 1
' SECOND: ALL RED) AND SERVICE SUBSEQUENT EMERGENCY

S

VEHICLE PRE-EMPTION PHASES AS NECESSARY.

P2
)
4. NORMAL CLEARANCE SHALL BE PROVIDED ON PHASES THAT PROP VIDEO / FM 2
ARE TO BE TERMINATED BY PRE-EMPTION DEMAND. DETEATIONZONE (TYP P3
\ / 5. CONFIRMATION STROBE SHALL BE ILLUMINATED WHENEVER ?/Z, ( )
RET EXIST TS POST W/ PRE-EMTPION DETECTOR

ANY EMERGENCY VEHICLE PRE-EMPTION GREEN IS ON.
ALL 12" LENSES W/ "
ALL 16" L.E.D. W/ W/ PROP PED SIGNAL HEADS W/ PRE-EMPTION STROBE

6. PEDESTRIAN INDICATIONS SHALL REMAIN IN SOLID "DON'T 7
WALK" DURING ACTIVE PRE-EMPTION INTERVAL.

5" LOUVERED /

BackpLaTEs | COUNTDOWN INDICATORS '\l PROP PUSH BUTTON & SIGN SADDLE W/ VIDEO DETECTION CAMERAS

@@

PROP TS POLE

W/ 20' MAST ARM

W/ SIGNAL HEADS

W/ PED SIGNAL HEADS

W/ PUSH BUTTON & SIGN SADDLE

r~

7

FREE-SWINGING | RIGID-MOUNTED /

0 20 50 100

SCALE: 1" = 20
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RET EXIST TS POST

W/ EXIST SIGNAL HEAD

W/ PROP PED SIGNAL HEADS

W/ PUSH BUTTONS & SIGN SADDLES

L=Z

gz

PROP TSPOLE

W/ 25' MAST ARM

W/ PROP SIGNAL HEADS

W/ PROP PED SIGNAL HEADS

W/ PROP PUSH BUTTONS & SIGN SADDLES
W/ PRE-EMTPION DETECTOR

W/ VIDEO DETECTION CAMERA

DETECTION/ZONE (TYP)

PROP VIDEO

- RET EXIST TS POST
W/ PROP-PED SIGNAL HEADS
W/ PUSH BUTTONS & SIGN SADDLE

PROP TS2 TYPE YCONTROLLER
- W/ CABINET ON EXIST FDN

2
o
&y

W/ PROP SIGNAL HEAD
W/ PROP PED SIGNAL HEADS
W/ PUSH BUTTONS & SIGN SADDLES

133¥1S TvdLIN3O

LOWELL
TWO-WAY CONVERSION
SIGNAL TIMING PLANS
SHEET 17 OF 18

0 20 50 100

e —————
SCALE: 1" =20
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PROPOSED SEQUENCE AND TIMING

FLASHING
APPROACH DIRECTION | HOUSING | 1 2 3 4 5 6 7 8 9 | OPERATION
MINIMUM INTERVAL 10 10 10
VEHICLE EXTENSION 2 2 2
MAXIMUM 1 30 40 40
MAXIMUM 2 30 40 40
YELLOW CLEARANCE 3.0 3.0 3.0
RED CLEARANCE 1.0 1.0 1.0
WALK 7 7 7
PEDESTRIAN CLEARANCE 12 | 1 13 | 1 10 | 1
MARKET STREET EB B,D c|lyYy|RrR|R|R|R|R|RI|R FR
CENTRAL STREET NB A,C.E R|RrR|R|c|Y|R|R|RI|R FY
CENTRAL STREET SB F.G R|IR|R|R|RI|R|ac]|VYI|R FY
CONCURRENT PEDESTRIAN| @2PED [P1.P4pP5pP8| W |FDOW| DW | DW | DW | DW | DW | DW | DW ouT
CONCURRENT PEDESTRIAN| @4 PED p6-p7 |Dw |DW |DW | W |FDW| DW | DW | DW | DW ouT
CONCURRENT PEDESTRIAN| @8 PED p2P3 |pw |pw |pw |pw | pw | pw | w |EDw | bw ouT
DETECTOR NON-LOCK NON-LOCK NON-LOCK
RECALL SOFT SOFT SOFT
01.03.05,
@2 o4 28 pppo
NOTES:
1.  AUTOMATIC FLASHING OPERATION PER f 4
M.U.T.C.D. SECTIONS 4D.28 THRU 4D.31. -~ - i 4
2. PEDESTRIAN CALL UPON PUSH BUTTON A | | NOT USED
ACTIVATION ONLY - —:_l ' —:_l |
3. MAXIMUM 1 = NORMAL OPERATION Y ;
MAXIMUM 2 = DURING COORDINATION PERM
4. PERM = PERMISSIVE LEFT-TURN

SEQUENCE & TIMING NOTES:

1. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC MOVEMENT IS TO
REMAIN IN EFFECT DURING THE NEXT CALLED PHASE, THE SIGNAL
INDICATIONS FOR THAT TRAFFIC MOVEMENT WILL NOT CHANGE

DURING THE CLEARANCE INTERVAL.

2. THE RIGHT OF WAY MAY BE ASSIGNED TO ANY PHASE OR ANY
COMBINATION OF NON-CONFLICTING PHASES.
3. IF CALLS EXIST ON ALL PHASES, THE ASSIGNMENT OF RIGHT OF WAY

SHALL BE IN ACCORDANCE WITH THE PREFERENTIAL PHASE

SEQUENCE.

4. IF THE ASSIGNED RIGHT-OF-WAY FOR ANY TRAFFIC MOVEMENT IS TO
CHANGE DURING THE NEXT CALLED PHASE, THE SIGNAL INDICATION
FOR THAT MOVEMENT WILL DISPLAY THE APPROPRIATE CLEARANCE

INTERVALS.

5. CONCURRENT PEDESTRIAN PHASES WILL ONLY BE CALLED UPON
PUSH BUTTON ACTIVATION. UPON PUSH BUTTON ACTIVATION.

MARKET STREET AT CENTRAL STREET AT PRESCOTT STREET

LIST OF MAJOR ITEMS REQUIRED

QUANTITY

DESCRIPTION

80 TS 2 TYPE 1 CONTROLLER IN A TYPE P BASE MOUNTED CABINET ON EXIST FND, PAINTED BLACK

R&S EXIST CONTROLLER AND CABINET

TS POLE W/ 25' MAST ARM TYPE 2, PAINTED BLACK, INCL. FOUNDATION

SIGNAL HEAD, 3-SECTION, 12" L.E.D. MODULES, LOUVERED BACK PLATES

R&S SIGNAL HEAD, 4-SECTION, 12" L.E.D. MODULES

16" L.E.D. PEDESTRIAN SIGNAL HEAD W/ COUNTDOWN INDICATOR & AUDIBLE WARNING DEVICES

PEDESTRIAN PUSH BUTTON (VIBRATORY) W/ R10-3e AND SIGN SADDLE

R3-2 SIGN (RIGIDLY MOUNTED ON MAST ARM)

VIDEO DETECTION CAMERA W/ EXTENSION ARM

VIDEO DETECTION CHASSIS AND CABLING

VIDEO DETECTION PROCESSOR MODULE

EMERGENCY PRE-EMPTION DETECTORS AND DETECTOR CABLES

EMERGENCY PRE-EMPTION 2 CHANNEL PHASE SELECTORS

EMERGENCY PRE-EMTION SYSTEM CHASSIS

EMERGENCY PRE-EMPTION STROBE (WHITE LENS)

MALFUNCTION MANAGEMENT UNIT (MMU)

SPARE B.l.U. (BUS INTERFACE UNITS)

[N RN [ NI SN I T (NOUR RN IFERN (GUIN SR o o T [FUEN I \CR QN QI N

GPS UNIT (GARMIN)

X
x

12" x 12" PULLBOX

XXX FT

3" SCH. 80 PVC CONDUIT

CONTROLLER/COORDINATION PROGRAMMING & FINE TUNING

25% DESIGN NOTES:

1.

PULL BOX AND CONDUIT NETWORKS WILL BE
SHOWN AT THE 90% DESIGN LEVEL UPON
ACCEPTANCE OF TRAFFIC SIGNAL
LOCATIONS.

COORDINATION TIMINGS WILL BE FINALIZED
AT THE 90% DESIGN LEVEL.

CONSTRUCTION NOTES:

INTERSECTION CABLING FOR ALL NEW SIGNAL HEADS/ CAMERAS / PRE-EMPTION

PLUS NECESSARY CONDUIT, CABLE, LABOR, MISCELLANEOUS MATERIAL AND EQUIPMENT TO

COMPLETE THE INSTALLATION AND PROVIDE AN OPERATING TRAFFIC CONTROL SIGNAL.

PROPOSED PHASE SEQUENCE

LOWELL

TWO-WAY CONVERSION
SIGNAL TIMING PLANS
SHEET 18 OF 18

D488

VIDEO DETECTOR DATA

1. PULL BOXES SHALL NOT BE LOCATED WITHIN WHEELCHAIR RAMPS.
2. THE CONSTRUCTION SHALL CONFORM WITH MASSACHUSETTS DEPARTMENT OF
TRANSPORTATION, HIGHWAY DIVISION SPECIFICATIONS UNLESS OTHERWISE

PROPOSED SIGNAL HEAD DATA

NOTED.

D,F.G

P1-P8

REMOVED &
STACK

@®

RIGIDLY MOUNTED

ON MAST ARM
AL;]E&H@"&%EE%W/ ALL 16" L.E.D. W/
> O VERED | COUNTDOWN INDICATORS

PREEMPTION PHASING & PRIORITY
PREEMPT VEHICLE
DETECTOR PHASE MOVEMENT PHASE
ASSIGNMENT ASSIGNMENT
D1 1 '\T(' a4
D2 2 ./}\ a8
D3 3 a2
—~

EMERGENCY VEHICLE PRE-EMPTION NOTES:

1. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE OPTICALLY TRANSMITTED BY
OPTICAL EMITTERS MOUNTED IN EMERGENCY VEHICLES AND RECEIVED BY OPTICAL
DETECTORS LOCATED AT EACH INTERSECTION.

2. EMERGENCY VEHICLE PRE-EMPTION SIGNALS SHALL BE SERVICED ON A FIRST

DETECTED FIRST SERVE BASIS.

3. IN RESPONSE TO A PRE-EMPTION SIGNAL RECEIVED AT AN INTERSECTION BY OPTICAL
DETECTOR D1 (OR D2, D3) THE CONTROLLER SHALL HOLD OR ADVANCE TO AND HOLD IN
EMERGENCY VEHICLE PRE-EMPTION PHASE #1 (OR #2, #3) GREEN FOR A MINIMUM OF
TEN (10) SECONDS OR UNTIL PRE-EMPTION SIGNAL CEASES. THE CONTROLLER SHALL
THEN TIME PRE-EMPTION PHASE CLEARANCE (3 SECONDS: YELLOW AND 1.5 SECONDS:
ALL RED) AND SERVICE SUBSEQUENT EMERGENCY VEHICLE PRE-EMPTION PHASES AS

NECESSARY.

4. NORMAL CLEARANCE SHALL BE PROVIDED ON PHASES THAT ARE TO BE TERMINATED

BY PRE-EMPTION DEMAND.

5. CONFIRMATION STROBE SHALL BE ILLUMINATED WHENEVER ANY EMERGENCY VEHICLE

PRE-EMPTION GREEN IS ON.

6. PEDESTRIAN INDICATIONS SHALL REMAIN IN SOLID "DON'T WALK" DURING ACTIVE

PRE-EMPTION INTERVAL.

3. ALL NEW MAST ARM FOUNDATIONS SHALL CONFORM WITH MASSACHUSETTS
DEPARTMENT OF TRANSPORTATION, HIGHWAY DIVISION "MAST ARM &
FOUNDATION DETAILS STANDARD DRAWINGS", DATED FEBRUARY 24, 2011

4. ALL NEW SIGNAL HEADS AND SIGNS ON PROPOSED MAST ARMS SHALL BE
RIGIDLY MOUNTED. R&R SIGNAL HEADS SHALL BE ATTACHED TO MAST ARMS
SIMILAR TO EXISTING ATTACHMENT.

5. CONTRACTOR SHALL FINE-TUNE THE TIMING AND COORDINATION PARAMETERS
IN THE PRESENCE OF THE ENGINEER AND CITY OF LOWELL REPRESENTATIVES
FOLLOWING INSTALLATION.

DETESTOR CAItl/l(l)z.RA APSPIEISX CAIiZI)_ED EXTE?\IDED OPERATIONS DEI)_("AI'Y/
A C3 6'X50' a2 a2 PRESENCE 0
A C3 6'X50' a2 a2 PRESENCE 5 SEC
A C2 6'X50' a4 4 PRESENCE 0
A C2 6'X50' a4 a4 PRESENCE 0
A C1 6'X50' a8 a8 PRESENCE 0

NOTE:

CONTROLLER ONLY.

DELAY AND EXTENSION TIMINGS SHALL BE PROGRAMMED IN THE

gnal Timing Plans.dwg 18-Jul-2013

T0462_ Lowell Si




	T0462_Lowell_Title Sheet.pdf
	T0462_Lowell_Key Plan
	T0462_Lowell_Signing & Pvmt Marking Plans

