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A
December 7, 1996

Forrest Dykstra

Highlands Ranch Metro District
62 West Plaza Drive

Highlands Ranch, CO 80126

Re: Filing 103, Dad Clark Drop Structure
Dear Forrest:

Attached is the our preliminary design report for the Filing 103 Dad Clark Drop
Structure. Items 1, 2, and 3 of the proposed scope of services (see the following page)
have been completed.

Item 2 originally called for the analysis of four alternatives. In addition to this we have
included two more alternatives. These additional alternatives included the analysis of
grade check structures, and the analysis of a minor storm channel.

A summary spreadsheet has been included which tabulates for each alternative the
projected capital expenditure; maintenance, and total 50 year costs; and summarizes
various characteristics of the alternatives such as appearance, impact on the slope west of
the channel, and 100 year flow character.

Please review the report and provide your input at your convenience. We will provide
modifications or additions based on your comments, and issue a finalized version of the
report. We also recommend that a construction schedule be prepared as soon as possible
since several months have passed since this report was undertaken.

We lock forward to hearing from you scon regarding this report, and moving on to the
final design phase in the near future.

Sincerely,

NOLTE AND ASSOCIATES, Inc.

ASSOCIATES, Inc.

Engineers / Planners / Surveyors

7000 South Yosemite Street, Suite 200, Englewood, CO 80112 Tel: (303) 220-1001  Fax: (303) 220-9001
Serving Clients Throughout the Western United States



EXZIBIT A
SCOPE OF SERVICES
TILING 103 DAD CLARX DROP STRUCTURE
PREII,IMINARY DESIGN

NOLTE AND ASSCCIATES, INC.

Consultart shall provide the fcllowing services:

1. orovide a topcgrarpnic survey for area immediatsly dewnstrzam
cZ Autumn Ash Court to apprcximately 6007 ; acwnst*n*n, and
extanding 100’ each side of the flcwline of the gulch.
Incluce existing utilities and rrorerty lines.

2. Prepars a conceptual design analysis for the drop structura.
Aralyze the feasibility of a single drcp, mul“'nle éxzgrs, a
100-year pipe and inlet, and a 2Z-year pirge with cvarilow

swala.

3 Prepars a report to the District recording the altarmative
analysis.

ACXNOWLELGED:

7’@2/«(—\

Proiect Mandcger

NOLTE -~ FILING 103 DROP STRUCTURE - 251-210-82-051-Q11 PAGE §



Summary Page

Projection of Probable Construction Cost

Highiands Ranch Metropolitan District

Filing 103 Vf)riop Structure - l}ownstreaih of Autumn Ash _

Summary
Item | Description Alt T Al 2 T All 2a Al 3 Al 4 Als |
= Mulfiple T. r TOD ¥t Chieck Single 100 YT. Minor Storm
1{Description of Alternative Drops 100 Yr, Pipe 2 Y1 Pipe Structures GSB Drop Channel
2| Approximate Capital Cost b3 70,755 | § 97,935 | § 73,075 | § 602751 % 62,455 [ § 56,315
S i Riprap Sipnificant rRiprap— =
Replacement Headcutting, Replacement Riprap
Minoer Side Slope {Downstream, Riprap Downstream of Minor Side Slope |Replacement and
Regrading. Riprap |Sediment Removal{Maintenance, Each Check, Regrading, Riprap [Regrading After
Replacement on  [Downstream, Inlet |Sediment Regrading Replacement on | Major Storm
3|Expected Maintenance Upstream Crest  |Grate Clearing Removal, Inlet Upstream of Each |Upstream Crest  |Events
N 4|Maintenance Cost/Term $20000/50 yr. | $250/yr. $1000/yr. $2000/5 yr. | $10,000/50 yr| $10,000/10 yr
5|Capitalized 50 Year Maintenance Cost $ 20,000 | $ 12,250 | § 49,000 | § 18,000 | $ 10,000 | § 40,000
[ - Exposed 37 777 7|Grass Channel,” | Grass CRanncl, | 2" High Plange Fxposed Boulders| Partially Exposed
Boutder Drop Visible Inet, Visible Inlet, Pool with Exposediin Thalweg, Riprap Bottom,
7|Appearance Characteristic Every 1" Jown  |Visible Headwall [Visible Headwall ;Concr. at Each Similar to Kistler |Sweep Sides
‘ oo Rock Wall Rég'd™ |Buried Pipe ” |Buricd Pipe Some Mitigation | Some Mifigation | Somé Miligation
to Retain Steep  |Allows Chunnel  |Allows Channel  |in Channel Side  |in Channel Side  |in Channel Side
g/ Impact on Slope to West of Channel Channel Wall Walls 1o be Much |Watls 1o be Much |Siope, Reduced to |Siope, Reduced to |Slope, Reduced to
100 Yr. Flow
Contained, but 100 Year Flow
100 Year Flow Inlet Plugging 100 Yr. Overflow [Contained, but 100 Year Flow 100 Yr. Storm
Completely Could Cause in Steep Channel |Some Damage Just|Completely Would Overflow
Contained with Overflow, and Will Cause Downstream of  |Contained with Channel,
Little Damage Channel Channel Drops Requiring  [Little Damage Localized Damage
910G Year Flow Characteristics Expected Headcutting Headcutting Mainienance Expected to Structure Likely
10 Total 50 Year Cost| $ 90,755 | $ 110,185 | § 122,078 | $ 78275 1 % 72455 | § 96,315
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Alternate 1

Projection of Probable Construction Cost

Highlands Ranch Metropolitan District

Filing 103 Drop Structure - Downstream of Autumn Ash

Alternate No. 1, Multiple 100 Yr. Drops

Item [Description — |Amount Unit Cost |Extension |
T Grouted Boulders (24" dia.) (2034 x2/27* 1.5)7ea) | S28]TON |8 70 |$ 36,060 |
2| Type H Riprap : TCON $ 30183 -
3|Type M Riprap TON $ 305 -
4|Type II Bedding TON $ 30| § -
5{Mass Grading (250'x2'x50"/27) 1000[CY 3 6|3 6,000
6 |Fine Grading (50'x250") 12500|SF $ 015 |% 1,875
7' Concrete (3000 psi for check walls) CY $ 170:% -

3' High Boulder Retaining Walls (drops plus walls at -

8in. end) 463|LF $ 40 % 18,520

9|Grated Inlet EA $ 7000 (8 -
10 Structural Concrete Headwalls CY $ 300% -
11/66" Diameter RCP LF 5§ 1508 -
12| Dewatering i 1|LS $ 2,000 % 2,000
13| Mulching and Reseeding 1400 SF b 1% 1,400
14|Mobilization 1ILS $ 4,000 % 4,000
15 $ -
16 $ -
17 $ -
13 L $ -
19 TOTAL T v 70,755
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Alternate 2

Projection of Probable Construction Cost

Highlands Ranch Metropolitan District

Filing 103 Drop Structure - Downstream of Autumn Ash

Alternate No. 2, 100 Yr. Pipe
[ Item [ Description - = Amt‘.umt‘l.'ﬁ_-I.'_f;:mmm=
1iGrouted Boulders (24" dia) — 1  JTON % 708§ - |

2| Type H or VH Riprap (40'x20'x3/27%1.5) 133 TON b 303 3,990

3{Type M Riprap TON 5 30| 8 -

4|Type II Bedding (40'x20'x.5/27x1.3) 20iTON 3 30 (3% 600

5|Mass Grading (45'x300'x5/27) 2500|CY b 618 15,000

6 Fine Grading (30(0'x55'/9) 16500|SF $ 0153 2,475

7|Concrete (3000 psi for check walls)(1 ea.) 12ICY $ 170 | § 2,040

8/3' High Boulder Retaining Walls LF 'S 40 | % -

91 Grated Inlet I|EA $ 7,000 % 7,000
10| Structural Concrete Headwalls (40'x15'x.83/27) 19:CY $ 32013 6,080
11|66" Diameter RCP 255|LF § 150 )% 38,250
12 |Dewatering 11LS $ 2000 % 2,000
13| Mulching and Reseeding 16500 |SF 5 1§ 16,500
141 Mobilization 1ILS $ 4000 (83 4,000
15 3 -
16 3 -
17 $ -
18 $ -
19 B TOTAL $ 97,935




Alternate 2a

Projection of Probable Construction Cost

Highlands Ranch Metropolitan Disirict

Filing 103 Drop Structure - Downstream of Autumn Ash

Alterngte No. 2a, 2 Yr. Pipe

tem | Description Amount  |Unif @
1[Grouted Boulders (24" dia) TON $ 70]% - |
2|Type H or VH Riprap (40'x20'x3'/27*1.5) 133|TON $§ 305 3,990
3| Type M Riprap TON $ 308 -
4|Type 11 Bedding (40'x20'x.5'/27x1.5) 20|TON $ 30|95 600
5|Mass Grading (45'x300'x5/27) 2500|CY $ 68 15,000
61Fine Grading (300'x55"/9) 16500 |SF $ 015|8 2,475
7|Concrete {3000 psi for check walls)(1 ea.) 12ICY $§ 1701]% 2,040
8|3’ High Boulder Retaining Walls LF $ 403 -
9|Grated Inlet 1 EA $ 3,500 | §% 3,500
10|Structural Concrete Headwalls (40'x13'%.83/27) 16ICY $ 320:% 5,120
11|42" Diameter RCP 235.LF $ 70 | $ 17,850
12| Dewatering 1/LS $ 2,000 |8 2,000
131Mulching and Reseeding 16500|SF 5 118 16,500
14| Mobilization 1iLS $ 4,000 8 4,000
15 b -
16 b -
17 S .
18 1 8 -
D TOTAL T S 73075
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Alternate 3

Projection of Probable Construction Cost

Highlands Ranch Metropolitan District

Filing 103 Drop Structure - Downstream of Autumn Ash

Alternate No. 3, 100 Yr. Check Structu

res

Ttem Description

Amount

Unit ﬁmit Cost

Extension

1| Grouted Boulders (24" dia.) (20'x34'x2"/27*1.5)(7ea) TON $ 70| 8 -

2| Type H Riprap TON 3 303 -

3| Type M Riprap 360| TON $ 30]8% 10,800

4|Type Il Bedding TON $ 30| % -

5|Mass Grading (250'x5'x50'/27) 2300|CY $ 6 % 13,800

6 |Fine Grading (50'x250} 12500|SF $ 015:1% 1,875

7{Concrete (3000 psi for check walls)(8 ea.) 90iCY $ 170 % 15,300

8|3' High Boulder Retaining Walls LF $ 40 3 -

9|Grated Inlet EA $ 7.000 | % -
10 Structural Concrete Headwalls iCY 3 3008 -
1166" Diameter RCP \LF $ 150|% -
12| Dewatering 1|LS $ 2,0600!8% 2,000
13|Mulching and Reseeding 12500|SF $ il3 12,500
14|Mobilization LS $ 4000 | % 4,000
15 $ -
16 35 -
17 Y -
18 $ -
19 TOTAL $ 60275
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Alternate 4

Projection of Probable Construction Cost

Highlands Ranch Metropolitan District

Filing 103 Drop Structure - Downstream of Autumn Ash

Alternate No. 4, Single 100 Yr. GSB Drop

e
Item |Description Amount mW
Grouted Boulders (24" dia.) T ‘

11{(307x25+25'x65"+5'x30'+30'x20")x2/27x 1.5) 350/TON b 70 | 8 24,500
2[Type H Riprap (10x30'x2.5727x1.5) 42|TON $ 308 1,260
3|Type M Riprap 21iTON $ 301 % 630
4|Type 11 Bedding (15'x30'x.5/27x1.5) 13|TON $ 308 390
5iMass Grading (250'x5'x50'/27) ; 2000|CY 5 6% 12,000
6|Fine Grading (50'x250/9) } 12500|SF $ 01518 1,875
7|Concrete (3000 psi for check walls) CcYy $ 170 1% -
813" High Boulder Retaining Walls LF $§ 40 % -
9|Grated Inlet EA § 7,000 % -
10/Structural Concrete Headwalls (30'x11'x.83/27) : 11|CY $ 300 |% 3,300
11166" Diameter RCP LF $ 150§ -
12 {Dewatering 1|LS $ 200018 2,000
13 [Mulching and Reseeding 12500:SF b 1% 12,500
14| Mobilization 1]LS |'$ 4,000 $ 4,000
15 : $ -
16 3
17 $ -
18 , $ -
19 TOTAL' 'S 62,455 |




