&

.37

A1 ‘;936"{6') ENGINEERING DATA TRANSMITTAL
o,

Pagelof ]|
"7 618848

2. To: (Receiving Organization) 3. From: (Originating Organization) 4. Related EDT No.:
Distribution WHC TWRS Disposal Engineering 618827
R. J. Parazin
5. Proj./Prog./Dept./Div.: 6. Cognizant Eng'ineer: 7. Purchase Order No.:
WHC TWRS Disposal R. J. Parazin N/A
Engineering
8. Originator Remarks: 9. Equip./Component No.:
The attached engineering study is transmitted for approval N/A
and release. 10. System/Bldg./Facility:
N/A
1. Receiver Remarks: 11A. Design Baseline Document? [ ] ves  [X] Mo 12. Major Asem. Dwg. No.:
N/A
13. Permit/Permit Application No.:
N/A
14. Required Response Date:
N/A
15, DATA TRANSMITTED (F) [{}] {H) a)
(A) {C) {D} {E) Title or Dascription of Dat Approval Roasan Origi- Receiv-
itom Sheet Rov. nption a Desig- for nator er
No. {8) Document/Drawing No. No. No. Transmitted nator Trans- Dispo- Dispo-
mittal sition sition
-SD- -ES-004 TWRS Privatization Phase 1,
1 | WHC-SD-TWR-ES-00 0 Roads And Rails eysemns N/A 1,3
Modification Engineering
tudy
16. KEY
Approval Designator {F) Reason for Transmittal (G) Disposition (H) & (1)
€ 8, Q,DorN/A 1. Approval 4. Roview 1. Appioved 4. Reviewed no/comment
(888 WHC-CM-3-5, 2. Rolease 6. Post-Review 2. A 5. Revi
Sec.12.7) 3. Information 6. Dist. {Receipt Acknow."R: 3. Disapp! I 6. Receipt acknowledged
17. SIGNATURE/DISTRIBUTION
{See Approval D far required sij
{G) {Hy {G) H)
Rea- Disp. {J) Name {K) Signature (L) Date (M) MSIN Rea- Disp. (J) Name (K} Signature (L) Date (M} MSIN
son N son
Cog.Eng WHC TWRS Dispo:
! L R. J. Parazin MR Qf%/% HS-49 1 ' Gas
Cog. Mgr. g/(' P RL TWRS Waste Dispgsal
1 | d. S. Garfield : ;1/3449 1 ‘ T. R. Hoertkorn
3 PNNL (CST, IST, }ﬁ Reprefentative) 3 ICF KH Inf/Land § ing
B. A. Reynolds i P7-19 E. F. Yancey 63-10
WHC Constructioy j] . —/ J 3 RL Site Infrastructure Division
1 i P. Felise 7/Z$ J-SS W. A. Rutherford NA2-45
3 RL TWRS Waste’Disposal Program 4 RL Site Infrastructure Divi jon B"\ \ e
N. L. White B4-55 4’ R. W. small LYW SAA[( fﬂs
18. I 19 20. 21. DOE APPROVAL (if required)
(}‘wlv - Ctrl. No.
R. J. Parazi P. F . S~Gfifiald /- B
| o ] / sz ! ( < Y [1 Approved
-/ML fZ [/ Sg ? 4 [J Approved w/comments
Signature of Date R Date Ghgnizant ate [1 Disapproved w/comments
Originator for Receiving Organization /7 V4
BD-7400-172-2 (05/96) GEFO97

BD-7400-172-1




$

WHC-SD-TWR-ES-004, Rev. 0

TWRS PRIVATIZATION PHASE 1
ROADS AND RAIL SYSTEM MODIFICATIONS
ENGINEERING STUDY

R. J. Parazin
Westinghouse Hanford Company, Richland, WA 99352
U.S. Department of Energy Contract DE-AC06-87RL10930

EDT/ECN: 618848 uc: 721
Org Code: 73520 Charge Code: D627M
B&R Code: EW31300 Total Pages: 45

Key Words: TWRS Privatization, Phase 1, roads, privatization site
roads and rail modifications, privatization, privatization contractor

Abstract: The DOE-RL is pursuing a new business strategy of hiring
private contractors for treatment of Hanford Site tank wastes. This
strategy is called privatization and includes design, permitting ,
construction, operation and deactivation of facilities for tank waste
treatment. The TWRS Privatization Infrastructure Project is part of the
first phase of the initiative. It consists of several sub-projects
which will provide key physical interfaces and services needed to
support the privatization mission. One sub-project is to establish
transport system changes needed to support the privatization initiative.
Specifically, this study identifies the road and rail system
modifications needed to service the privatization site in 200E; an area
previously developed and characterized for Grout Disposal.
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ENGINEERING STUDY
TWRS PRIVATIZATION PHASE I

ROADS AND RAIL SYSTEM MODIFICATIONS

1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this study is to establish requirements for roads and rail system
modifications, develop alternatives that meet these requirements and determine the preferred
alternatives to support TWRS Privatization Phase 1.

1.2 BACKGROUND

The DOE-RL is pursuing a new business strategy of hiring private contractors for
treatment of Hanford Site tank wastes. This strategy is called privatization and includes
design, permitting, construction, operation and deactivation of equipment and facilities for
treatment of tank wastes. Phase [ of the privatization includes supernatant pretreatment, low
activity waste (LAW) immobilization, and an optional high-level waste (HLW)
immobilization by two competing vendors. The TWRS Privatization Infrastructure Project
(IP) is a part of the first phase of the privatization initiative. The IP consists of several sub-
projects which will provide key physical interfaces and services needed to support the
privatization mission. This sub-project is to establish roads and rail system modifications.

In conjunction with preparation of the TWRS RFP (RL, 1996) for the solicitation of
Privatization Contractors (PC), a location was selected for the Phase I facilities (Shord,
1996). The area selected was previously developed and characterized for the Grout Disposal
Site. The area selected is east of the major 200E road and rail network, thus will require
modifications and additions to the existing transportation corridors.

960927.1629 - ROADSTDY.RAQ 1
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1.3 SCOPE

This study documents alternative routings for roads and rail and makes recommendations
for the best alternatives. Schedules and estimates for the design and construction of the
recommended alternative are also included in this study.

1.4 ASSUMPTIONS

After final review, the Site Development Engineering Study will conclude that the
orientation for the PC sites will be substantially the same as shown on sketches ES-E23378-C-
002 or -C-003.

2.0 SUMMARY AND CONCLUSIONS

2.1 SUMMARY

Two alternative routings and improvements of roads from Route 4S to the site are
considered and evaluated, as are two alternatives from the north off Canton Ave with a
variation of one of the alternatives. A connecting road is necessary between roads from
Route 4S and from the north. Alternative internal roads for delivery of the product canisters
to the existing grout vaults are considered. If direct rail access to the site is required, four
possible routings are considered. If direct rail access is not required, the use of existing
sidings is considered.

2.2 CONCLUSIONS

Alternative 1 as shown on sketch ES-E23378-C-001 from Route 4S to the site is clearly
superior to alternative 2.

Alternative 1 as shown on sketch ES-E23378-C-002 is the best routing for access from the
north.

If direct rail access to the site is required, Alternative 1 as shown on sketch ES-E23378-

C-004 is the only feasible routing. Also, the existing rail siding that could best serve the site
is shown on that same sketch.

960927.1629 - ROADSTDY.RAQ 2
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3.0 DESCRIPTION OF ALTERNATIVES
3.1 CRITERIA

The concept of privatization requires that the Privatization Contractors (PC) selected
should be free to develop and operate its facilities with little impact from existing activities.
The site evaluation report (Shord, 1996) and road assessment report (Trost, 1996) emphasized
this concept by recommending access to the PC sites from Route 4S with minimal
interference with existing road traffic.

Preliminary studies for development of the site indicate the two Phase 1 PC should be
oriented as close as possible to the west boundary of the site as shown on sketches ES-
E23378-C-002 and -C-003. Access to each PC site should be as equal as possible.
Additionally, a separate access should be required for safety if the access from Route 48 is
blocked for any reason. Access is also needed for transportation of LAW product canisters
(Burbank, 1996) and HLW product canisters (Calmus, 1996) to sites at Hanford.

Criteria for roads include primary access to be from Route 4S8 with minimal interference
with existing traffic, design of road for 300 to 400 vehicles per day and access to each PC
site be as equal as possible (Trost, 1996). For additional criteria, see Section 4.0 of this
report. Traffic count for the north access should be less than 50% of that estimated for access
from Route 48, but the same paving and shoulder dimensions will be utilized.

The TWRS RFP (RL, 1996) offers use of the existing rail network only and direct rail
access to the PC site is not included. If however, extension of the rail service network to the
PC site is negotiated as a part of Phase 1, design of rail should conform to Railroad Design
Criteria (Ruben, 1996). For purposes of this study, the critical requirements for a process
track are a maximum grade of 1% and a minimum radius of curvature of 291.2 meter(955.37
ft.)

3.2 ALTERNATIVES CONSIDERED
3.2.1 Roads

3.2.1.1 South Road Access. Sketch ES-E23378-C-001 shows two alternative routes to
access the site from Route 4S. Alternative 1 includes improving access to Canton Ave. from
Route 4S by addition of a 457 meter (1,500 ft.) acceleration lane for egress from Canton Ave.
to the east, a 183 meter(600 ft.) acceleration lane to the west and a 183 meter (600 ft) left
turn to the west. With these changes there will be full access to and from Canton Ave to
Route 4S. Presently, there is access only from 4S to Canton Ave and about 200 vehicles per
day use this route to reach Purex and the East Tank Farms. Minor grading and widening of

960927.1629 - ROADSTDY.RAQ 3
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Canton Ave. from 4S to 1st St. would be required (see PHOTO 1, Appendix A). Canton Ave.
would be widened from 6 meter (20 ft.) to 7.3 meter (24 ft.) pavement width and be overlaid
with asphalt for about 598 meter (1960 ft.) to the junction with the East-West road to the site.
Access from Canton Ave. to this road would require about 30 meter (100 ft.) of new road
with provisions for a right turn lane from Canton Ave. Additionally, one power pole would
have to be removed and replaced (see PHOTO 2). New lighting would be required at the
intersections of Canton Ave. and Route 4S and Canton and the East-West road to the site.

The existing 1 000 meter (3300 ft.) road that ends just inside the Grout Disposal Site
fence would be widened 6 meter (20 ft.) paving with 0.6 meter (2 ft.) shoulders to 7.3 meter
(24 ft.) paving with 1.2 meter (4 ft.) shoulders (see PHOTO 3). Widening would be to the
north side only since the existing berm to the south should be retained.

Alternative 2 shown on the same sketch would be a new road constructed from Route 45
to intersect the existing road into the grout site. This new road would be located to meet
sight distance requirements to the 200 East Hill on Route 4S. The existing slow traffic lane
for the 200 East Hill would be extended to the new intersection for a deceleration and right
turn lane. Additional lanes as noted for Alternative 1 would be required for complete access
from the new road to Route 4S. The new road would cross about 700 meter (2300 ft.) of
rolling terrain which would require considerable excavation and grading. This road would
have 7.3 meter (24 ft.) paving with 1.2 meter (4 ft.) shoulders. This alternative would include
widening the existing paved road for about 76 meter (250 ft.) into the site. Lighting would
be required at the intersection of the new road and Route 4S.

No matter what alternative route is chosen either from the south or the north a connector
road would be required as shown on sketch ES-E23378-C-001. Length of this connector road
would be about 550 meter (1800 ft.) (see PHOTO 4).

3.2.1.2 North Road Access. Alternative 1 for the access road to the north as shown on
sketch ES-E23378-C-002 would require an intersection with Canton Ave. (see PHOTO 5), but
no special turning lanes would be required since Canton Ave. at this point has limited traffic
at low speeds. This road right-of-way traverses generally level grade to Snows Canyon (216-
A-29 Ditch) where a 4.5 meter (15 ft.) high fill with an approximate volume of 7 650 cubic
meters ( 10,000 cubic yards) would be required. Remainder of the road to the junction with
the connector road would be essentially level. Length of this alternative would be
approximately 815 meter (2670 ft.). Road right-of-way and fill would be a corridor for
various utilities ( see Engineering Studies, TWRS Privatization Phase I, Raw and Potable
Water Service, WHC-SD-TWR-ES-002 and TWRS Privatization Phase I, Liquid Effluent
Transfer Systems, WHC-SD- WM-ES-396).

960927.1629 - ROADSTDY.RAQ 4
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Alternative 2 as shown on sketch ES-E23378-C-003 would have less of an impact on the
characterization and remediation activities necessary for the clean up of Snows Canyon. This
alternative uses the right-of-way of an existing gravel road just north of the fence on the north
side of the grout facility (see PHOTO 6). The existing road could be used as a sub-base to
which a road base and pavement could be added with little disturbance of the potentially
contaminated soil in this area. Length of this alternative is about 870 meter (2850 ft.).
Alternative 2A, a variation on Alternative 2, would change access to PC parcel "A" to the
south from the north as shown for alternatives 1 and 2. Estimated length of this alternative is
810 meter (2660 ft.). :

3.2.1.3 Site Interior Roads and Phased Construction. The draft report for interim storage
of immobilized low level waste (Burbank, 1996) recommends the four existing empty grout
vaults just west of the PC sites be used for interim storage of the LAW canisters produced by
the PC. The proposed interior roads as shown on sketches ES-E23378-C-002 and -C-003
would allow access from both PC sites (see PHOTO 7). The proposed interior roads could be
gravel with a dust suppressant surface, and be 6.1 meter (20 ft.) wide. There would be about
1000 meter (3,600 ft.) for layout shown on -C-002 and about 1 meter (3,500 ft.) for the
layout shown on -C-003.

The draft report also noted a possible need for additional interim storage. Sketches ES-
E23378-C-002 and -C-003 show possible outline of this additional storage vault, required
excavation areas and construction road access to the bottom of the excavation.

To protect new and upgraded roads from rough construction traffic and to minimize
significant capital expenditures early in the project, existing roads should be utilized as much
as possible during most of the construction period. Alternative 1 from Route 4S to Canton
Ave. to the site. would be constructed as outlined above except that widening and resurfacing
Canton Ave. and the East-West road to the site would be deferred. None of the connecting
road would be constructed, instead existing gravel roads would be used for access to the PC
sites. To the north about 60 meter (200 ft.) of new gravel road would be constructed on the
right-of-way for Alternative 1 to the existing gravel road from Canton Ave. Then the existing
gravel road that leads to the gate into the Grout Disposal Site as shown on sketch ES-23378-
C-002 would be utilized. The road is rough so regrading and additional gravel may be
needed. This road is about 490 meter (1600 ft.) long. Right-of-way for Alternative 1 to the
north may be cleared, rough graded and fill placed over Snows Canyon early in the project to
support installation of raw and sanitary water and liquid effluent lines.

3.2.2 Rail

Sketch ES-E23378-C-004 shows possible rail alternatives to the site. Alternative 1
routing meets the criteria of a maximum 1% grade and a minimum radius of curvature of

960927.1629 - ROADSTDY.RAQ 5
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291.2 meter (955.37 ft.). This proposed process track would begin at the siding that serves
the 200 East steam plant for coal unloading, proceed south to just north of 1st St., east to
south of Purex disposal tunnel, thence northeasterly across Canton Ave.to just south of the
existing road to the Grout Disposal Site. This routing could also serve the west and south
sides of the proposed Privatization Phase II site (Shord, 1996). Length of this process track
would be 3.3 km (2.06 miles).

Alternative 2 from Purex spurs to the site does not meet either the grade or curvature
requirements in an already crowded corridor.

Alternative 3 from "B " plant spur could not meet grade or curvature requirements
because grade changes would require 1.9 km (1.2 miles). of track though an area crowded
with contaminated cribs.

Alternative 4 from the main line into the site could not meet the grade or alignment
requirements. Maintaining the 1% maximum grade would require more than 5.8 km (3.6
miles of track). Additionally, "B" plant and treated effluent ponds are in the way of a direct
routing.

If direct rail access to the site is not required, existing sidings could be used for unloading
equipment and materials for both construction and operation by the PC. Hauling oversized
loads on existing and proposed roads could be coordinated with other road users. A siding to
be useful should be near to the site, with good road access, grade near track leve! and at
nearly same elevation as the track, room for at least six railcars and room for spotting a crane
and semi-truck.

None of the sidings into Purex meet all of the above criteria. Sketch ES-E23378- C-004
shows siding that served for unloading grout materials and is no longer needed for that
purpose, does meet all of the criteria (see PHOTO 8). Additionally a car puller is available as
is the unloading facility,both of which may be useful. Road access is good, but best access
may be to use Baltimore Ave. and Route 4S instead of the more direct but crowded corridor
through the East Tank Farms. Privatization Phase II site study (Shord, 1996) indicates that
this siding would be removed as part of Phase II site development. At that time, another
siding could be used.

960927.1629 - ROADSTDY.RAO 6
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4.0 IDENTIFICATION OF PREFERRED ALTERNATIVES

4.1 EVALUATION OF ALTERNATIVES

4.1.1 Roads from Route 4S

Criteria Alternative 1 Alternative 2
Ecology, All improvements in existing, Road right-of- way traverses
Natural disturbed right of way . 700 meter (2300 ft.) of
resource unfragmented, high quality, late
successional, sage brush steppe
habitat. Estimate 2.1 ha (5.2
acres) will be disturbed.
Road Will share route with up to 200 | New route will be used
Safety vehicles per day to PUREX and | exclusively by PC.
East Tank Farms. Can mitigate
with right turn lane from Canton
to the east, with Canton traffic
from the north being required to
yield.
Cost Capital- $535,000 Capital $ 554,000 Maintenance/yr
Maintenance/yr- $5,000 $4,000
Risk Low- all improvements within High- added costs and time for
existing rights-of way. Environmental Assessment and
habitat replacement.
960927.1629 - ROADSTDY RA0 7




4.1.2 Roads from the North
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Criteria

Alternative 1

Alternative 2 and 2A

Ecology,
Natural
Resources

Road right-of-way traverses about
490 meter (1600 ft.) of medium
sized sage brush steppe, fragmented
between cribs and Snows Canyon.
Estimated 0.6 ha (1.5 acres) will be
disturbed. Fill will cover about 1860
sq. meter (20,000 sq. ft) of area
within Snows Canyon.

Road right-of-way traverses about
182 meter ( 600ft.) of same area
as Alternative 1. Estimated 0.33
ha (0.8 acres) will be disturbed.
Road work effects about 372

sq. meter (4,000 sq.ft.) of area
within Snows Canyon.

Traffic
Safety

New intersection should have little
effect on low speed and sparse traffic
on Canton Ave. New road level and
nearly straight.

Same effect as Alternative 1 on
Canton Ave. Reduced speed
through Snows Canyon area since
shoulder width is narrowed.
Alternative 2A would require
movement of product canisters
across road.

Cost

Capital $ 516,000 Alt.1 plus
$185,000 for connector road. Total $
701,000. Maintenance/yr $4500

Capital Alt. 2 $481,000 plus
$185,000 for connector road.
Total $666,000. Maintenance/ yr
$5,000. Alt. 2A $372,000 plus
$185,000 for connector road.
Total $ 557,000. Maintenance/yr
$4,000

Risk

Medium- characterization and
remediation of area under fill may
require removal of some or all of the
fill. Environmental Assessment (EA)
probably required.

Medium- Characterization and
remediation effects a relatively
small area. EA probably not
required.

Right-of-way for Alternative 2A
would interfere with LAW feed
lines.

960927.1629 -
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4.2 PREFERRED ALTERNATIVES
4.2.1 South Road Access

Alternative 1 is clearly the preferred alternative from Route 4S to the site with the only
negative being a slightly increased risk of traffic accidents because of mixed traffic on
Canton Ave. New route will be made primary route with traffic on Canton required to yield.

4.2.2 North Road Access

Alternative 1 is the preferred routing from Canton Ave. on the north. It is slightly more
expensive than Alternative 2A, however, it has advantages such as reduced risk of traffic
accidents because of the narrow shoulders at the Snows Canyon crossing and product
canisters crossing the road near the PC sites. This route is the most direct and avoids
conflicts with routing LAW feed lines to Parcel A. Also, this route will share rights-of-way
with raw and potable water (Fort, 1996) and liquid effluent (Palit, 1996), whereby
development costs (EA, RCRA issues, etc.) for crossing of Snows Canyon will be shared.

Should the preferred site development strategy change, the preferred access from the
north could favor Alternative 2A.

4.2.3 Rail Access

Alternative 1 of the rail alternatives appears to be the only feasible route for direct rail
access to the site. Although other rail sidings may be available, the siding identified on
sketch ES-E23378-C-004 meets all the criteria well.

4.2.4 Road and Rail Maintenance

A study of the road network for the Hanford Site (Messinger, 1996) concluded that Route
4S would continue to be the primary road access for the entire site and as such would be
maintained at a high level for years to come. Maintenance of the approximate 3.4 km (2.1
miles) of new and upgraded roads to the Privatization Phase 1 site must be continued for the
expected period of use through the year 2011. In addition to routine maintenance this road
would probably require a chip seal coating at least once during its life. Maintenance of
Canton Ave. to the north should continue at a high level because of all the tank farm activity
in the area. Continued operation and maintenance of the rail network is the subject of a
recent report (Trost, 1995). The report concludes that maintenance of the mainline of the
rail network should continue well beyond the year 2000.

960930.1120 - ROADSTDY.RAQ 9
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4.3 UNCERTAINTIES

Routing of roads from the north, through the site and interior roads could change
considerably if the location of the PC sites change significantly from that assumed by this
study.

Extent of maintenance for the rail network is subject to continuing review, but
maintenance of the railway into 200 East should have the highest priority.

5.0 IMPLEMENTATION RECOMMENDATIONS

The alternatives previously identified as preferred should be constructed to serve the
Privatization Phase 1 site for the roads. If rail service to the site is required, the alternative
identified is the only feasible choice, with a preferred siding also identified.

Road access from the south to Route 4S, which is the primary road connections to the
Hanford Site (Messinger, 1996) is direct with little interference with existing intra-site traffic.
Secondary access to the north should be compatible with future uses.

Rail system is under utilized at this time (Trost, 1995), so any use by the Privatization
Phase I PC would be a plus.
6.0 REFERENCES
Request for Proposals, 1996,(RFP) No. DE-RP06-96RL 13308, U. S. Department of Energy,
Richland Operations Office, Richland, Washington.

Shord, A.L., 1996, Tank Waste Remediation System Privatization Phase I, WM-SE-023,
Westinghouse Hanford Company, Richland Washington.

Trost, E.T., 1996, Interoffice Memorandum, Tank Waste Remediation System Privatization
Phase I, Former Grout Disposal Site Vendor Site Layout and Access Road Assessment
Report, ICF Kaiser Hanford Company, Richland, Washington,

Burbank, D.A., 1996, Alternatives Generation and Analysis Report for Immobilized Low-Level

Waste Interim Storage Architecture, WHC-SD-W465-AGA-001, Westinghouse Hanford
Company, Richland, Washington.

960927.1629 - ROADSTDY.RAO 10



WHC-SD-TWR-ES-004, REV. 0

Calmus, R.B., 1996, Solidified High-Level Waste Interim Storage Alternative Analysis and
Path Foreword Recommendation, WHC-SD-WM-SP-011, Westinghouse Hanford
Company, Richland, Washington.

Ruben, M.8., 1996, Railroad Design Criteria, DCRS-1xx, ICF Kaiser Hanford Company,
Richland, Washington.

Messinger,D.S., 1996, White Paper Report on Hanford Road System, ICF Kaiser Hanford
Company, Richland, Washington.

Trost, E.T., 1995, Life Cycle Strategy Hanford Railroad System, ICF Kaiser Hanford
Company, Richland, Washington.

Fort, D.L., 1996, Engineering Study, TWRS Privatization Phase I, Raw and Potable Water
Service, WHC-SD-TWR-ES-002, ICF Kaiser Hanford Company, Richland, Washington.

Palit, AN., 1996, Engineering Study, TWRS Privatization Phase I, Liquid Effluent Transfer
Systems, WHC-SD-WM-ES-396, ICF Kaiser Hanford Company, Richland, Washington.

960927.1629 - ROADSTDY.RAQ 11



WHC-SD-TWR-ES-004, REV. 0

APPENDIX A

PHOTOS

960927.1629 - ROADSTDY RAO A-0



Aot









A



WHC-SD-TWR-ES-004, REV. 0

APPENDIX B

ESTIMATES

9609271629 - ROADSTDY.RAO B-0



WHC-SD-TWR-ES-004, REV. 0

ESTIMATED COST OF ALTERNATIVES

Alternative | Base Definitive | Contingency | Add Total | Total
Constr. & Field x1.25 Constr.
Cost Eng.x30% Cost
1-South 281,365 84,409 105,512 429,082 534,594
2-South 291,565 87,470 109,337 444,637 553,974
N/S Conn. 97,190 29,157 36,446 148,215 184,661
1-North 271,700 81,510 101,888 414,343 515,231
2-North 252,930 75,879 94,849 385,718 480,567
2A-North 195:595 58,679 73,348 298,282 371,630
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