








Baranmor Ditch Watershed Outfall Systems Plan

Conceptual Design Report

Table D-1 - Proposed Baranmor Ditch Improvements for Future Conditions 100-Year Storm Event

Reach Barz?mmor Proposed | Left Side Right Side | Manning's | Slope Depth [Capacity | Design . Fure Future-with =003~
Number | Litch | Bottom 1} Slope g one vivy| e | iy | VT gy | ets) | Point | M0C@fion | Quo | Freeboard | Capacity | Freeboard
Station | Width (ft) (H:V) (cfs) (ft) (cfs) (ft)

4 132+50 22 3 3 0.03 EX* 5306.89 7.54 2,020 110 Quentin St. | 1,727 0.56 1,731 0.01

4 136+50 22 3 3 0.03 EX* 5307.61 9.42 2,543 110 Quentin St. | 1,727 2.18 2,180 1.60

5 142+00 21 4 EX 0.03 EX* 5312.29 7.33 1,747 111 Revere St. | 1,685 0.81 1,498 -0.81

5 148+00 21 3 EX 0.03 EX* 5313.27 9.43 2,098 111 Revere St. | 1,685 1.85 1,798 1.23

6 156+00 15 4 EX 0.03 EX* 5318.00 7.88 2,007 112 Scranton St. | 1,639 0.75 1,720 0.18

6 174+00 30 4 EX 0.03 EX* 5330.50 4.85 1,405 116-123A | Ursula St. 1,304 0.18 1,205 -0.19

*EX denotes existing conditions to remain

**Manning's "n" of 0.035 was evaluated, but n of 0.03 was used to determine the alternatives, which assumes maintenance of the channel
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Baranmor Ditch Watershed Outfall Systems Plan

Conceptual Design Report

Table D-2 - Proposed Baranmor Ditch Culverts for Future Conditions 100-Year Storm Event

. . . Aurora Aurora . . . Proposed
NFE?EZr D;jilr?tn Location Existing Culvert(s) (P:Lcl)\rl)grst?; Qi:zi:ng QDlOeOS:i;e Criteria Criteria Q O\éféioggﬁg OVS r(tcc:cz)p:*ng Controlling Ca(;;?;:)ny Overall
HW/D* (cfs)* Culvert Width

2 106 Driveway |(4) 20'x5.5' RCBC No change 1,427 1,765 1.50 4,784 5,307.95 4,795 Criteria 4,784 -

2 106 E. 30th Ave. [(3) 10'x8' RCBC No change 1,427 1,765 1.50 3,153 5,307.22 3,172 Criteria 3,153 -—-

3 107 Peoria St. |60" RCP 18'x8' RCBC 1,410 1,736 1.50 1,890 5,316.00 1,894 Criteria 1,890 19'-10"

4 110 Quentin St. [(2) 112"x75" CMPA [(2) 16'x6' RCBC 1,400 1,727 1.50 5,314.11 1,837 Overtopping 1,837 34'-6"

5 111 Revere St. |(2) 96" CMP (2) 14'x8' RCBC 1,354 1,685 1.50 5,317.45 1,740 Overtopping 1,740 30'-6"

6 112 Scranton St. |(2) 96" CMP (2) 10'x8' RCBC 1,313 1,639 1.50 5,324.60 1,781 Overtopping 1,781 22'-6"

7 120 [-225 7'x6' RCBC No change 156 195 1.50 434 5,351.50 702 Criteria 434 -—-

8 120 Zion St. g?\/IFC’: AM P &57"x38 2?)(%?'30?\‘/'('3; 156 195 1.50 221 5,341.26 224 Criteria 221 11'-6"

9 121 Billings St. 153"x34" HERCP (2) 53"x34" HERCP 90 127 1.50 138 5,345.77 170 Criteria 138 10'-10"

10 122 Carson St.  |53"x34" CMPA No change 41 64 1.50 82 5,347.35 132 Criteria 82

- 127 Smith Road |(3) 36" RCP No change 798 1,108 1.50 169 5,339.50 169 Criteria 169 -—-

*Aurora Criteria - Headwater Depth/Diameter < 1.5
**Road Overtopping Criteria - crest of road elevation
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Baranmor Ditch Watershed Outfall Systems Plan
Conceptual Design Report

Table D-3 - Proposed Detention Pond Summary

April 2010

Fut t . i - i i
. Tributary Time to | Future . uture Ql,ooa Required Design 100 Required Required | Total Required « | Surface Approximate
Alternative Design Detention Location Area Future Imp. Peak Q100 Controlling Controlling Location Controlling Future Qyo0 vear Release Detention WQCV Volume Depth Area Available
Point Design Point Design Point Rate Volume Surface Area
(acres) (%) (min) (cfs) (cfs) (cfs) (cfs) (acre-feet) (acre-feet) (acre-feet) (ft) (acres) (acres)
D-1A Northeast of 107 Peoria Street Culvert 1,736 202* 151* 136.3 26.6 162.8 6 271
D-1B 111 |Baranmor Parkway 919 73 67 1685 107 Peoria Street Culvert 1,736 404 352 111.1 26.6 137.6 6 22.9 6
D-1C and Revere Street 111 Channel Segment 212 1,685 666 666 79.2 26.6 105.8 6 17.6
D-2A Northeast of 107 Peoria Street Culvert 1,736 202* 105* 137.2 25.6 162.8 7.5 21.7
D-2B 112 | Baranmor Parkw 886 73 64 1639 107 Peoria Street Culvert 1,736 404 306 112.5 25.6 138.2 7.5 18.4 20
D-2C anadaSm:ntor? St :eyt ’ 111 Channel Segment 212 1,685 666 620 78.4 25.6 104.0 75 13.9
D-2D Water Quality Only --- 25.6 25.6 6 4.3
D-3A oy |NEHERIEH 2D 688 76 57 1,108 111 Channel Segment 212 1,685 666 89 76.0 21.0 97.0 6 16.2 3
and Smith Road
D-4 100 |Northof Sand Creek | 4,47 70 73 1,031 Water Quality Only 30.7 30.7 6 5.1 8
Confluence
*Not feasible when routed in EPA SWMM 5.0
**Depth is to top of required storage. There will be 1 foot of freeboard above this depth. In accordance with City of Aurora criteria, the depth of the pond between the water quality water surface
elevation and the 100-year water surface elevation shall not exceed 6 feet. When the pond is exclusively for water quality, the depth from the invert of the pond to the water quality elevation shall
Detention alternative further evaluated
Full Spectrum Detention
. Excess 100-Year Detention Approximate
Alternative Design Detention Location Trfruet:ry Future Imp. ngﬁSA TégﬁsB Urban Runoff| Volume Including Relt(;gggzrte** Depth Surface Area Available
Point Volume* WQCV and EURV* Surface Area
(acres) (%) (%) (%) (ac-ft) (ac-ft) (cfs) (ft) (acres) (acres)
Full Northeast of
112 |Baranmor Parkway 886 73 13 87 77.6 115.3 713 7.5 15.4 20
Spectrum
and Scranton Street
* EURV, 100-year detention, and WQCYV calculated using UDFCD's Detention Volume Estimating Workbook for Full-Spectrum ponds
**Design outlet empties EURV in 72 hours
Peoria Street Culvert Improvements with Detention Pond Alternative D-2C and Full-Spectrum Pond
. - . Aurora Aurora - . . Proposed
NFfJen?EZr DF?c?ilr?tn Location %:T\tg‘r? Péou?\?:ﬁd 0 esign Criteria Criteria Auror?cilsr)lierla Q O\é?;;flo(?g:\g O\Sr(tcofggzlng Controlling | Capacity (cfs) Overall
100Futurel Flay (ft)* HW/D* Culvert Width
3 107 Peoria St. 60" RCP [8'x6' RCBC| 530 ]5,315.97 1.50 702 5,316 702 Criteria 702 9'-8"

*Aurora Criteria - Headwater Depth/Diameter < 1.5
**Road Overtopping Criteria - crest of road elevation
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Baranmor Ditch Watershed Outfall Systems Plan
Conceptual Design Report

Table D-4 - Unit Costs

Iltem Unit Unit Cost
Major Conveyance
Excavation CcY $15
Remove Existing Culvert LF $75
18'x 8' RCBC LF $2,200
Headwall/Toewall EA $1,790
Wingwalls EA $20,100
(2) 16'x6' RCBC LF $3,550
Headwall/Toewall EA $3,120
Wingwalls EA $18,500
(2) 14'x8' RCBC LF $3,050
Headwall/Toewall EA $2,760
Wingwalls EA $23,300
(2) 10'x8' RCBC LF $2,200
Headwall/Toewall EA $2,050
Wingwalls EA $21,000
57"x38" CMPA LF $165
Headwall/Toewall EA $530
Wingwalls EA $5,230
53"x34" HERCP LF $150
Flared End Section for HERCP EA $1,950
Remove and ReplaceTransition Structure EA $60,000
Regional Detention
Detention AC-FT $45,600
(1) 8'x6' RCBC LF $800
Headwall/Toewall EA $760
Wingwalls EA $17,200
Water Quality
Removal of Concrete Channel SY $10
Storm Sewer Major Conveyance
96-Inch RCP LF $475
96-Inch RCP (Jacked/Bored) LF $1,300
T-Base Manhole EA $4,000
Precast Bend with T-Base Manhole EA $6,000
Type C Inlet EA $3,500
Grading CcY $15
Headwall/Toewall EA $5,000
Wingwalls EA $22,000
Erosion Control
Soil Riprap CY $60
Remove Concrete SY $10
Utility Resolution
Lower Petroleum Pipeline EA $300,000
Lower Qwest Cable Line EA $30,000
Easement and Land Acquisition | SF | $2.00 - $2.50*

* Easement and land acquisition costs were estimated using $2.00 per square foot as a minimum, based on
information provided by the City of Aurora. The actual land values were researched on the Adams County

assessors website and if the value was greater than $2.00 per square foot, that value was used.
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Baranmor Ditch Watershed Outfall Systems Plan
Conceptual Design Report

Table D-5 - Summary of Costs for Conveyance Alternative

April 2010

Channel Improvements
Downstream | Upstream . . A storm Water Contingencies, Land La_nq. Land Total Channel
Reach . . Excavation [Excavation| Mobilization [Management/Er o Acquisition o
Location Location . etc. Acquisition . Acquisition | Improvements
Cost osion Control Unit Cost
Cost Cost
(CY) (5%) (5%) (55%) (SF) ($/SF)
1 Sand Creek S Side E 30th
Confluence Ave
2 S Side E 30th |W Side
Ave Peoria St
3 W Side Peoria |W Side
St Quentin St
4 |WSide W Side 3,400 $51,000 $2,550 $2,550 $30,855 8,600 $2.25 $19,350 $106,305
Quentin St Revere St
5 |W SideRevere|W Side 6,700 $100,500 $5,025 $5,025 $60,803 17,800 $2.00 $35,600 $206,953
St Scranton St
6 \é\i:rsalgteon St W Side 1-225 6,800 $102,000 $5,100 $5,100 $61,710 2,900/26,700 ($2.00 & $2.50| $72,550 $246,460
7 |W Side 1-225 \é\: Sl
. . W Side
8 |W Side Zion St Billings St
9 W Side Billings |W Side
St Carson St
10 W Side Carson (W Side Sable
St Blvd
TOTAL $253,500 $12,675 $12,675 $153,368 $127,500 $559,718
Structure Improvements
Remove Remove and Storm Water Utility Total
Reach Downstream Upstrgam Structure Culvert Existing . Headwall/ | Wingwalls Flared. End Replace Mobilization |Management/E| Relocation/ Traffic Contg. etc. Total Structure Conveyance
Location Location . Length Culvert Size Culvert Cost Section - . S Control Improvements | Alternative
Location Culvert Cost Toewall Cost Cost Cost Transition rosion Control | Coordination Cost Cost
(F) EA) Structure (5%) (5%) (5%) 3%) (55%)
1 Sand Creek S Side E 30th
Confluence Ave
S Side E 30th |W Side E. 30th Ave.
2 . and Driveway
Ave Peoria St
Culvert
3 \gs'de Peoria \guse'ri?n < Peoria St. 435 $32,625 | 18 x 8 RCBC $957,000 $3,580 $40,200 $51,670 $51,670 $51,670  [$31,002| $670,680 $1,890,098 $1,890,098
4 w Sld? W Side Quentin St. 50 $3,750 (2) 16'x6' RCBC $177,500 $6,240 $37,000 $11,225 $11,225 $11,225 $6,735 $145,694 $410,592 $516,897
Quentin St Revere St
5 \é\:s'de REYETE \é\irsa'g;n o | Reverest 50 $3,750 |[(2) 148 RCBC|  $152,500 $5,520 $46,600 $60,000 $13,419 $13,419 $13,419 | $8,051 | $174,172 $490,849 $697,801
6 \é\i:rsa:gti)n St W Side I-225 | Scranton St. 50 $3,750 (2) 10'x8' RCBC $110,000 $4,100 $42,000 $60,000 $10,993 $10,993 $10,993 $6,596 $142,683 $402,106 $648,566
7 |W Side 1-225 \g ST 1-225
8 W Side Zion St \é\fllisr:g: St Zion St. 70 57"x38" CMPA $11,550 $1,060 $10,460 $1,154 $1,154 $1,154 $692 $14,972 $42,195 $42,195
9 \é‘:s'de EAlize \évarss'gf] o Billings St. 65 53"x34" HERCP $9,750 $3,900 $683 $683 $683 $410 $8,859 $24,966 $24,966
W Side Carson |W Side Sable
10 St BIvd Carson St.
TOTAL $43,875 $1,418,300 $20,500 $176,260 $3,900 $120,000 $89,142 $89,142 $89,142 $53,485| $1,157,060 $3,260,805 $3,820,523
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Baranmor Ditch Watershed Outfall Systems Plan
Conceptual Design Report

Table D-6 - Summary of Costs for Regional Detention with Water Quality Alternative

April 2010

Regional Detention, Alternative D-2C Total Improvement Costs with Detention Alternative D-2C
Detention - S storm Water Contingencies . Land . .
Alternative D Mobilization | Management/ " | Land Acquisition | Acquisition Total Regional Major Storm Conveyance Total
Reach Downstream Location | Upstream Location 2C Detention Erosion Control etc. Unit Cost La_n_d' Detention Detention
Acquisition . .
D-2C Cost Cost Alternative D Channel Culvert Total Alternative
(ac-ft) (5%) (5%) (55%) (SF) ($/SF) 2C Cost Conveyance Cost
Improvements* | Improvements**
Improvements
1 Sand Creek Confluence |S Side E 30th Ave
2 S Side E 30th Ave W Side Peoria St
3 W Side Peoria St W Side Quentin St $761,861 $761,861 $761,861
4 W Side Quentin St W Side Revere St
5 W Side Revere St W Side Scranton St
6 W Side Scranton St W Side 1-225 104 $4,742,400 | $237,120 $237,120 $2,869,152 870,000 $2.00 $1,740,000 $9,825,792 $160,199 $160,199 $9,985,991
7 W Side 1-225 W Side Zion St
8 W Side Zion St W Side Billings St $42,195 $42,195 $42,195
9 W Side Billings St W Side Carson St $24,966 $24,966 $24,966
10 W Side Carson St W Side Sable Blvd
TOTAL $4,742,400 | $237,120 $237,120 $2,869,152 $1,740,000 $9,825,792 $160,199 $829,022 $989,221 $10,815,013
*Cost includes approximately 65% of the channel improvements in Reach 6
**Peoria Street Culvert Improvements with Detention Alternative
Storm Water Utility . . .
Structure Remove Existing Culvert Size ngﬁrg Culvert Headwall/ Wingwalls Cost Mobilization Management/ RelogatiQn/ g;iftfrlgl Contlr;?an|es, TrcT)]tparIO?ltéumc;L:trse
Location Culvert Cost Cost Toewall Cost Erosion Control [Coordination Cost
(LF) (5%) (5%) (5%) (3%) (55%)
Fs)fr?:j $32,625 8' x6'RCBC 435 $348,000 $1,520 $34,400 $20,827 $20,827 $20,827 $12,496 $270,338 $761,861
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Baranmor Ditch Watershed Outfall Systems Plan April 2010
Conceptual Design Report
Table D-7 - Summary of Costs for 1-225 and Smith Road Storm Sewer Alternative (Reach 6 Only)
Storm Sewer Major Conveyance
Storm
: : 96- g??lcr:];h T-Base BZ;edC\?vSi:h Type C| Type C . . Headwall/ - Water UtiIity Traffic Land I,_Aacr;d Land Total
Reach | Downstream Location |Upstream Location| #of | Inch 96-Inch Manhole Grading [ Grading Wingwall [ Mob. Mngt/ Relocation/ Contg. etc. : Storm
pipes | RCP (Jacked/B RCP Cost Manhole | T-Base Cost Inlet Inlet Cost Toewall Cost Erosion | Coordination Control Acq. Unit Acq. Sewer
ored) Manhole Cost Cost Cost Cost
Control Cost
(LF) (LF) (EA) (EA) (EA) (CY) (5%) (5%) (5%) (3%) | (055%) | (SF) [ ($/SF)
1 |Sand Creek Confluence |S Side E 30th Ave
2 |S Side E 30th Ave W Side Peoria St
3 |wW Side Peoria St W Side Quentin St
4 |W Side Quentin St W Side Revere St
5 |W Side Revere St W Side Scranton St | ---
6 |W Side Scranton St W Side 1-225 2 2,295 100 $2,440,250 2 2 $20,000 3 $10,500 500 $7,500 [ $10,000 $44,000 |$126,613| $126,613 $126,613 $75,968|$1,643,430| 16,200 | $2.50 | $40,500( $4,671,985
7 W Side 1-225 W Side Zion St --- - - --- --- - --- --- --- --- --- --- --- --- --- --- --- - --- --- --- ---
8 |W Side Zion St W Side Billings St
9 |W Side Billings St W Side Carson St
10 |W Side Carson St W Side Sable Blvd
TOTAL $2,440,250 $20,000 $10,500 $7,500 | $10,000 $44,000 | $126,613| $126,613 $126,613 $75,968 | $1,643,430 $40,500 $4,671,985

1. Total costs do not include fees related to the railroad.

Fees will include review fees, permit fees,

Appendix D - Alternative Analysis and Costs

costs for flagmen, etc. Additional costs will be incurred if the railroad crew is on standby to repair any ballast displacement that might occur.



Baranmor Ditch Watershed Outfall Systems Plan April 2010
Conceptual Design Report
Table D-8 - Summary of Costs for Water Quality, Erosion Control, and Utility Adjustments Alternatives
Water Quality Erosion Control Utility Adjustments
Removal of | Removal of Storm Water Storm Water Lower Storm Water
: . Concrete Concrete Management/ | Contg. Total Typg M Type_ M Remove | Remove Management/ [ Contg. TOt.aI Lower Qwest Management/ | Contg. | Total Utility
Reach | Downstream Location | Upstream Location . . Mob. . Water Soil Soil Mob. i Erosion | Petroleum Mob. i .
Trickle Trickle Erosion etc. Quality | Riprap | Riprap Concrete | Concrete Erosion etc. Control | Pipeline Cgble Erosion etc. Adjustment
Channel Channel Control Cost Control Line Control Cost
Cost Cost Cost Cost
(SY) Cost (5%) (5%) (55%) (CY) (SY) (5%) (5%) (055%) Cost [ (50 (5%) (55%)
1 |Sand Creek Confluence |S Side E 30th Ave
2 |S Side E 30th Ave W Side Peoria St
3 |w Side Peoria St W Side Quentin St
4 |W Side Quentin St W Side Revere St
5 |W Side Revere St W Side Scranton St 18 $1,050 $53 $53 $635 $1,790
6 |W Side Scranton St W Side 1-225 12 $700 $35 $35 $424 | $1,194
7 |W Side I-225 W Side Zion St 140 $1,400 $70 $70 $847 | $2,387| ---
8 W Side Zion St W Side Billings St 495 $4,950 $248 $248 $2,995 | $8,440 26 $1,575 $79 $79 $953 $2,685 | $300,000 [$30,000|$16,500 $16,500 $199,650( $562,650
9 W Side Billings St W Side Carson St 325 $3,250 $163 $163 $1,966 | $5,541 15 $875 25 $250 $56 $56 $681 $1,918
10 |W Side Carson St W Side Sable Blvd 70 $700 $35 $35 $424 $1,194
TOTAL $10,300 $515 $515 $6,232 | $17,562 $4,200 $250 $223 $223 $2,692 | $7,587 | $300,000 |$30,000| $16,500 $16,500 $199,650| $562,650
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Baranmor Ditch Watershed Outfall Systems Plan
Conceptual Design Report

Table D-9 - Summary of Costs for Recommended Plan

April 2010

- - T
Reach | Tibuary Area | | Baranmor Ditch Major Storm Conveyance Water Quality - Maintenance - Each| ~Maintenance - Mair;rt?et:;nce
Reach Length 2 Downstream Location Upstream Location Channel Culvert Total Conveyance Remove Concrete | Erosion Control* Debris Removal Each Mowing Cost Over 50 Total Cost'*
(mi) (mi%) Improvements? Improvements Improvements Trickle Channel* ($L/LF) (350/AC) Years®
1 0.10 1.75 Sand Creek Confluence S Side E 30th Ave $520 $15 $37,646 $37,646
2 0.33 1.74 S Side E 30th Ave W Side Peoria St $1,720 $215 $136,160 $136,160
3 0.15 1.51 W Side Peoria St W Side Quentin St $1,890,098 $1,890,098 $815 $35 $59,812 $1,949,910
4 0.13 1.49 W Side Quentin St W Side Revere St $106,305 $410,592 $516,897 $690 $50 $52,071 $568,969
5 0.24 1.44 W Side Revere St W Side Scranton St $206,953 $490,849 $697,801 $1,790 $1,290 $90 $97,106 $796,698
6 0.55 1.39 W Side Scranton St W Side 1-225 $246,460 $402,106 $648,566 $1,194 $2,890 $220 $218,841 $868,600
7 0.10 0.12 W Side 1-225 W Side Zion St $2,387 $530 $10 $37,998 $40,385
8 0.17 0.12 W Side Zion St W Side Billings St $42,195 $42,195 $8,440 $2,685 $885 $30 $64,386 $117,706
9 0.11 0.07 W Side Billings St W Side Carson St $24,966 $24,966 $5,541 $1,918 $595 $20 $43,276 $75,701
10 0.11 0.03 W Side Carson St W Side Sable Blvd $575 $20 $41,868 $41,868
TOTAL $559,718 $3,260,805 $3,820,523 $16,368 $7,587 $10,510 $705 $789,164 $4,633,642

1. Costs incude 25% for contingencies, 15% for engineering design services, 5% for legal and administrative services, and 10% for construction observation and materials testing for all improvements
2. Property acquisition is included in the total cost of channel improvements.

3. An inflation rate of 3.5%, investement rate of 7%, and effective rate of return of 3.5% was used to determine the total maintenance cost over 50 years. The 50-year cost refers to the total present value of the maintenance costs during the 50-year life cycle.
4. Total cost reflects maintenance cost (3 times per year) over 50 years.
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