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Fatal Flaw Decision Matrix

Fatal Flaw
Description

Fatal Flaws

Does the street corridor provide continuity

Lack of Contmulty from the North to South part of the City?

Does the crossing meet the minimum 300,000

Vehicle-Train EXPOSUI‘GS daily train-vehicle crash exposures?

Can a grade separation be constructed without

Signiﬁcant Site Constraints significant impacts to buildings, property, or
other infrastructure?

Is the crossing scheduled to remain open in

Planned Crossing Closures .

Evaluation Result

4" Street 5" Street 6'" Street 8™ Street

No : No N/A Since Crossing has

See Note (3)
See Note (1) See Note (1) been closed

No No No

No No No
See Note (2) See Note (2) See Note (2)

No - Crossing was closed
during Quiet Zone project

Crossing Location Crossing Location Crossing Location
Eliminated Eliminated Eliminated

(1). Street does not connect directly to 1*' Avenue North, nor does it provide any connection to the street network on the north side of town.

(2). A grade separation at 4"’, S'h, or 6™ Street would impact the Moorhead Center Mall & City Hall buildings and/or parking.

(3). 8th Street does not connect to any through streets north of 1st Avenue North. 14th Street does not extend through north Moorhead (becomes a local residential street).

Legend

2 R LT
SINE [1QCAiI0O1] aAOe

meet Crierion

Crossing location meets criterion, but
with concerns noted

10™ Street

N/A Since Crossing has
been closed

No

N/A Since Crossing will
be closed

No - Crossing was closed
during Quiet Zone project

Crossing Location
Eliminated

11" Street 14™ Street

See Note (3)

i

Prepared by Ulteig Engineers, Inc

FIGURE 3.2
FATAL FLAW DECISION MATRIX
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Crossing Location Comparison Matrix

th . . .
8" Street Crossing 11th Street Crossing 14th Street Crossing
: e - Screening Criteria g : | Separate KO Line Only (At-grade Grade Separation at Prosper Separate KO Line Only (At-grade : :
Screenlng Criteria g 2 Grade Separation at Prosper & KO Line i Al y (At-g | P : Pen balsL y (Atg Grade Separation at Prosper & KO Line
Description | Crossing at Prosper Sub Stays) & KO Line Crossing at Prosper Sub Stays) |
| {
Sub- Sub- Sub- Sub- Sub-
u Property Impacts Category Category Category Category Category
Rating (2) Rating (2) Rating (2) Rating (2) Rating (2)
The number and type of business ; : ' . ) . ' : i i
« Potential Business Relocation properties impacted by the construction SGHE6 Eotentrltgl Impacts to 14 Commercial S 0BEE Fljoier'zt@l Impacts to 13 Commercial o goten:f_al Impacts to 11 Commercial 00000 Eolenlr;:_;ll Impacts 1o 6 Commercial 00000 go(entrliz.al Impacts to 13 Commercia
of the grade separation roperties roperties roperties roperlies roperlies
The number of residential properlies : ; ; > . ; : ; . " . . . i 1 ; ; i ; :
« Potential Residential Relocation impacled by the construction of the e _No remd:ntlal property will be directly sheee !\lo residential property will be direclly Senea _No residential properly will be directly Sieee !\Fo reslldjnllal properly will be directly . !\!o res‘;ld;znllal property will be directly
aits séparation impacte impacted impacted impacte impacte
Category Ranking {1} 1 2 4 5 3
u Safety
. . ] - - 2 Falalilies, 6 Injuries, 15 accidents (S7000) 0 Falalilies, 2 injuries, 6 accidents ($4000) 1 Falalities, 2 Injuries, 4 accidenls ($6,500) 0 Fatalilies, 0 injuries, 4 Accidenls ($1,750) 3 accidents reported with properly damage
Crash History (1974-2006 data) Falalilies / Injuries / Property Damage YT X] reparled 00000 reported 'YX Y Il reported 00000 reported #0000 tno costinfa)
Category Ranking 5 2 4 1 3
= Emergency Vehicle Access
Emergency vehicles will have unreslricled Emergency vehicles will only have Emergency vehicles will have unresiricled . 7 i 7 .
* Unrestricted Access & Optimized Unreslricled access across RR Tracks & best access frem Main Ave. to 1s1 Ave. N (Higher unreslricted access from Main Ave. lo access from Main Ave. 1o 1sl Ave. N. The Emerge_:ncy venicles. il unh". have Emergency Vehi.‘:’es Wil have:unresiricled
f 000CO e0000 P [YIYI] i X i @0 000 |unreslricled access from Main Ave. lo e®e@e0 |access from Main Ave. to 1sl Ave. N (Lack of
Routes route for emergency vehicles Traffic Volumes on 8th Sireel between 1st Center Ave. (Higher traffic volumes on 8th fire station is also in close proximity to 11th Cenler Ave North-South Continuily on 14th Ave)
Ave N & Main Ave) Sireel belween 1st Ave N & Main Ave) S1. Corridor :
Category Ranking 3 1 5 2 4
u Traffic Capacity/Mobility
;51023:51 = 7300 VPD between Main & :l:logaeAST = 4400 VPD belween Main & - 2005 ADT = 3900 VPD
« Traffic Volumes / Continuity / The corridor’s ability 1o provide adequale ) Vehicles would slill have 1o cross Prosper - 141h Streel Goes through lo 15th Ave North
Proximity to Downtown Area mobility and capacily for vehicles [T X X Yo -SthlSlr_eel nol a thru Sireet - Poor 00000 oo eeoe [-111hStisthe only thru Sireet 1o North 0000 Xing with this option 90000 only
Conlinuity Moorhead F
- Furthesl frem downlown core area
- Closesl lo downlown core area - Closer lo downtown core area
Category Ranking 4 1 5 2 3
Page Subtotal 13 6 18 10 13
(1). Comparative screening assessments range from 1 - (Least Favorable) to 5 - (Most Favorable).
(2). Comparative screening assessments range from @ 0000 (Least Beneficial) to e @ @ @ @ (Most Beneficial).
FIGURE 3.3
CROSSING LOCATION COMPARISON MATRIX
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Crossing Location Comparison Matrix

8" Street Crossing 11th Street Crossing 14th Street Crossing

; iy Screening Criteria : : Separate KO Line Only (At-grade Grade Separation at Prosper Separate KO Line Only (At-grade | gl
Screenlng Criteria g 3 Grade Separation at Prosper & KO Line P % y (Atg P i pon P 2 y (Atg Grade Separation at Prosper & KO Line |
Description Crossing at Prosper Sub Stays) & KO Line Crossing at Prosper Sub Stays) |
4l Sub- Sub- Sub- Sub- Sub-
n Constructability & Design Category Category Category Category Calegory
|Rating (2) Rating (2) Rating (2) Rating (2) Rating (2)
A grade separalion an the Prosper line will A grade separalion can be conslrucled, Cenler Ave (TH 10) will have lo be 1st Avenue Norlh would not have lo be A grade separation on lhe Prosper line will be
« Grade Separation Ease of grade separation construction 90000 |[be difficull to construcl due loils close 00000 |Cenler Ave (TH 10) would have to be 00000 |lowered lo malch underpass or separaled | ee@e@ e @ [lowered for only one Grade Separalion of eee e [difficull lo consiruct due toits close proximity
proximily to 1st Ave N lowered from 11th Sl with conlinuous lunnel KO line to Center Avenue
- Moderale impacl to existing ulilities and - Low lo moderate impact lo exisling utililies
- High impact to existing uliliies and - Moderate impacl to exisling ulilties and services !u adjacent properlies during and serwf;es 1o adjacenl properties during - Louf impacl fo exl_s!mg u!lrnlnes and servnces
Impacls of grade separalion 1o slorm sewer services lo adjacen! properties durin services lo adjacent properties durin: constuclion canstniaiaR toad el propr gk during consliiictian
« Utilities i se\?ver Bvictar ' 80000 [ ion ' Prep 9 ee0coO | 'h_ 1.0: ) properties.curing @0000 [ Localion available for on-sile relention eeeee |- Location available for on-site relention @ 0000 |- Location available for on-site retention pond
’ ’ - No good location for on-sile retention pond t:N . uc:;OI lion f ile retenti d pond pond ~Potanlel upradel st mmvey Ladk
g ron onp S8R iocalion aron:ele relention pon - Polential upgrade of storm sewer back lo - Potential upgrade of slorm sewer back to river is longest
river is longer river is longer
Impacts lo Grades at Inlerseclions with ~Coniisclion 1o, Cenler Averua tequires
. How are Main Ave, Center Ave or 1st Ave N Alignmenl of 151 Ave N would be affecled by f . . X longer/taller retaining walls
« Inter.
lersecting Streels affecled? e0000 grade separalion al Prosper Line. ss000 Maln 8 “"" Ayenue Norl‘h (Beapar Cutwill eee0ec |Decp Culal Main & 15t Avenue North esese |Desp Culal MalnAve oy 08000 |, Temp. impacls 1o 11th St during shoofly
1 impacl adjacent properlies) Sorst
Category Ranking (1) 1 2 4 5 3
= Environmental Impacts Cultural Resources, Ecological Impacts, Socio-Economic Impacts, Environmental Justice, Hazardous Materials, Nolse Quality, Air Quality will all require analysis as part of an EA or EIS. This Feasibility Study will not include in-depth environmental impacis.
5 Properlies delermined lo be potential Old Fairmount Bldg {NE corner of 8th Sireet
Goitl Resnurces historic/architeclural significant sites & 1st Avenue North)
Category Ranking N/A N/A N/A NIA N/A
m Cost or Economics
Preliminary Land Appraisal Costs & Acres or - No delailed cosl developed, but will cost i No delailed cosl developed, but will cost i
. 1 A - .0-4.
ROW Costs SF of land needed #0600 (36.0-§7.5milon 80000 |iees lhan separaling both KO and Prosper ®0000 [53.0-$4.0 milion ®088% s ihan separating both KO and Prosper ®0000 53.0-4.0milion
. : 2 # e No delailed cosl developed, bul will cost . No delailed cosl developed, bul will cost iE
. t B Eslimat - - - z .5 - A
Construction, Eng., and Admin Costs [Estimaled (non-detailed Clegls) #0000 (38255395 millan seeec less than separaling bolh KO and Prosper eeeco (527.0-$33.0 million 8000 less than separating both KO and Prosper #0000 |529.5-536.0 million
Category Ranking 1 2 4 5 3
= Railroad Issues
3 Ease of shoofly construclion and track Significant impact to 6 buildings, parking & Significanl impacls to at leasl 5 buildings & Polenlial impacl 1o 2 buildings and privale Only one shoofly needed - minimum 1o no Shaoflys for both lines are extremely difficult
+ Shoofly Construction aFermant #0000 |, 1. 5 00000 S — 020000 ting for KO Li 00000 [ tobuildings @0000 |[toconstruct and operate due o proximily of
g ¥ PrVARAKING parsing: o ine P 9 switches/lurnouts jusl to the east of 14th St
Amount of reduction of train-vehicle crash Train-vehicle crash expesures will be Train-vehicle crash esposures:will be Train-vehicle crash exposures will be Train-vehicle cresh exposures will be Train-vehicle crash exposures will be
* Train-Vehi i R ignil i . ignificantly redi gl
ehigle Expogures exposures sesee eliminated (761,100) #0000 mmememwdQSHDMmmmm a9.000 eliminated (555,200) 8009 mmwwnymqumﬁjmemmw% sEe00 eliminated (363,500)
Prosper Line) remain al Prosper Line)
Category Ranking 3 1 5 2 4
Page Subtotal 5 5 13 12 10
Overall Ranking 18 11 3 22 23
(1). Comparative screening assessments range from 1 - (Least Favorable) to 5 - (Most Favorable).
(2). Comparative screening assessments range from @ 0000 (Least Beneficial) to @ @ @ ® @ (Most Beneficial).
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» CONCEPT #1 ISSUES
- FULL ACCESS PROVIDED BETWEEN CENTER AND 11TH

- TH 10/TH 75 RE-ROUTED TO CONTINUE ALONG MAIN TO
11TH, THEN GO UP TO CENTER AVE.

- HIGH NUMBER OF ACCESS CLOSURES ON 11TH,
CENTER, 1ST AVEN

- UTILITY IMPACTS

- IMPACTS TO FIRE STATION ACCESS ON 1ST AVE N
WILL HAVE TO BE ADDRESSED

- APPROX. 11 POTENTIAL PROPERTY ACQUISITIONS
- POTENTIAL HAZARDOUS MATERIAL ISSUES

- DUAL LEFT TURN LANES MAY BE REQUIRED FOR EB
MAIN TO NB 11TH, AND WB 1ST/WB CENTER TO SB 11TH

e 01l
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e
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CONCEPT #2 ISSUES
NO CONNECTIONS PACVIDED EETWEEN CENTER AND 11TH

TH 10/TH 75 WILL NEED TO REMAIN ON CURRENT ROUTE,
WILL NOT BE ABLE TO TAKE ADVANTAGE OF AR UNDERPASS

- HIGH NUMBER OF ACCESS CLOSURES ON 11TH ST,
CENTER AVE, 1ST AVE N

=4 - MOST CENTER AVE ACCESSES CAN REMAIN OPEN SINCE
THE STREET STAYS AT EXISTING GRADE.

- UTILITY IMPACTS

- IMPACTS TO FIRE STATION WILL HAVE TO BE ADDRESSED
- APPROX. 8 POTENTIAL PROPERTY ACQUISITIONS

- POTENTIAL HAZARDOUS MATERIAL ISSUES

- DUAL LEFT TURN LANES MAY BE REQUIRED FOR EB
MAIN TO NB 11TH, AND WB 1ST/WB CENTER TO SB 11TH
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Y|l CONCEPT #3 ISSUES

- CONNEGTOR ROADWAY IS PROVIDED BETWEEN CENTER AND 11TH ST.
{ ! ) g } . - ! ' LR ) - THIS CONNECTOR ROADWAY GOULD HAVE SOME SAFETY AND
- — . ; AU J : P H I AT ST - B ; | 11 OPERATIONAL ISSUES - WILL REQUIRE FURTHER STUDY. |
: ﬁ. bl e ! = - ; g : i TR L SFNOm { - TH 10/TH 75 WILL NEED TO REMAIN ON CURRENT ROUTE, WILL NOT BE
-2ND AVE N . ) i 5 ’ : 2 R 7 ABLE TO TAKE ADYANTAGE OF RR UNDERPASS
), ; ; - ; N 3 B S : 2 - HIGH NUMBER OF ACGESS CLOSURES ON 11TH ST,
CENTER AVE, 1ST AVE N
- MOST CENTER AVE ACCESSES CAN REMAIN OPEN SINCE
THE STREET STAYS AT EXISTING GRADE.
- UTILITY IMPAGTS
| - IMPAGTS TO FIRE STATION WILL HAVE TO BE ADDRESSED
e M ; s ; ! ol £ x - APPROX. 10 POTENTIAL PROPERTY ACQUISITIONS
w 1 " i j f ¥ 2y i - POTENTIAL HAZARDOUS MATERIAL ISSUES
> ,3; . d ! 1 ] vitdd] BT X - DUAL LEFT TURN LANES MAY BE REQUIRED FOR EB
Q,QAQ} l - ; : MAIN TO NB 11TH, AND WB 1STAWB CENTER TO 8B 11TH
N O Y . -
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Bl 14TH ST ISSUES
- FULL ACCESS PROVIDED BETWEEN CENTER AND 14TH

- TH 10/TH 75 RE-ROUTED TO CONTINUE ALONG MAIN
TO 14TH, THEN GO UP TO CENTER AVE.

= HIGH NUMBER OF ACCESS CLOSURES ON 14TH,
MAIN AVE, 1STAVEN

= UTILITY IMPACTS

- APPROX. 13 POTENTIAL PROPERTY ACQUISITIONS

- POTENTIAL HAZARDOUS MATERIAL ISSUES
- DUAL LEFT TURN LANES MAY BE REQUIRED FOR EB
MAIN TO N8 14TH, AND WB 1ST/WB CENTER TO SB 14TH

- SHOOFLY FOR KO AND PROSPER LINES CONFLICT
WITH EXISTING BNSF CROSSOVERS AND TURNOUTS
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FIGURE 6.4
PLAN VIEW — 14TH ST LAYOUT
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11TH STREET PROFILE
ALTERNATIVE #1

CENTER AVE LOWERED TO MEET 11TH STREET AT—GRADE
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CENTER AVE REMAINS AT EXISTING GRADE, PASSES OVER 11TH ST TUNNEL
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14TH STREET PROFILE

CENTER AVE LOWERED TO MEET 14TH STREET AT—GRADE
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