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Project Density

Medium Density Residential Neighborhood Infill
City of Roseville
General Plan allows: 11.1 units per acre
+ 2 additional ADU units.
Total Units Allowed: 11 + 2 ADU units =13 Total Units

Buildings Proposed:

(5) Duplex Buildings- (10-units 1541 SF, 1- vehicle garage)
(2) ADU Buildings - (2-units 1200 SF, 1-vehicle garage)
Total Units Proposed: DUP (10) + ADU (2) = 12 Units Total

Code Compliance

Design Concept Narrative

Rail Town Bungalow Village Design Overview

The Rail Town infill bungalow village draws inspiration from Roseville’s rich
heritage, shaped by its long history with the Southern Pacific Railroad and
the vibrant community of workers who supported it. Reflecting the modest
architectural character of the surrounding historic neighborhood—
dominated by Ranch, Cottage, and Bungalow-style homes—this project
pays homage to the past while creating a vibrant, cohesive design for

modern living.

The design takes cues from the Southern Pacific Railroad's distinctive
"railroad depot style" standards, as seen in the iconic Roseville Depot. This
influence is evident in the gable cottage roofs with broad overhangs,
exposed support braces, and smaller-scale exposed beams and trim

boards, all of which complement the V-groove horizontal siding and
board-and-batten vertical siding. White double-hung windows and doors

reinforce the connection to the depot’s architectural language, creating
simple yet historically vibrant homes.

To break up the massing and add visual interest, the buildings feature two
exterior color variations, randomly distributed throughout the site. This
approach emphasizes the intimate, small-scale character of the village. At
its heart lies a mature oak grove and a community picnic area, fostering a
shared outdoor space that enhances the sense of community. Each unit
o.ers fenced backyards, small covered patios, and enclosed single-vehicle
garages, with additional parking thoughtfully integrated around the site.

Design Challenges and Solutions

This 1.1-acre infill site in Old Roseville presented unique design challenges,
particularly in preserving the mature native oak trees that define the
property. The site layout carefully clusters the duplex homes and community
features to maximize tree retention and ensure that the development blends
harmoniously with the surrounding neighborhood.

The village driveway is designed with generous setbacks, ensuring privacy
and minimizing visual impact on adjacent properties. Two ADU structures
are discreetly positioned in the northwest corner of the site, where their low
profiles maintain minimal visibility for neighbors. Additionally, extensive
new landscaping includes taller screening shrubs and large trees along the
property boundaries, seamlessly integrating the project into its surroundings
while providing natural privacy.

Lighting design prioritizes subtlety, with shielded fixtures and minimized
wall-mounted lights at entries and patios to reduce light spill and preserve
the serene character of the neighborhood.

Filling a Critical Housing Need

This project addresses a key gap in residential development: the lack of
high-quality, small-scale family rental housing. Unlike denser apartment
complexes or for-sale townhomes, Rail Town Bungalow Village is designed
to encourage long-term residency and a strong sense of community. Its
thoughtful layout, heritage-inspired design, and family-friendly features
make it a valuable addition to Old Roseville, honoring the area’s history

while meeting contemporary housing needs.

Project Data

The 2022 CBC is the basis of design for
both the Architectural and Structural
portions of this project.

All work for this project shall conform to
the following codes as amended by the
State of California and as adopted by the
the local governing authorities:

2022 California Building Code [CBC]

2022 California Residential Building Code

2022 California Electrical Code [CEC]

2022 California Plumbing Code [CPC]

2022 California Mechanical Code [CMC]

2022 California Energy Code [CENC]

2022 California Green Building [CALGreen Code]
2022 California Reference Standards Code
Current City of Sacramento Codes & Ordinances

ZONING: MDR-R3 - MEDIUM DENSITY RESIDENTIAL-
NEIGHBORHOOD INFILL
LOT AREA: 46,609 SF / 1.1 Acres

APN: 014-062-018
CONST. TYPE: V-B

SETBACKS: (Building projections 2’ max. allowed)

Front: 6th Street, 20’
Sides: 6th Street, 20’
Sides: Interior, 5
Rear: Interior, 20’
ADU: All Sides, 4’

PATIO COVERS & TRELLIS (allowed in set-back areas)

BUILDING HEIGHT: 35’ Duplex Allowed, Actual Ht: +27°-6”
18’ ADU Allowed, Actual Ht: +18’-0”
TENANT PARKING:

1 space per ADU, 1 in each garage = 2 ADU spaces
2 spaces per (2-Bdrm) Duplex,
(1 in garage & 1 on site) = 20 Duplex spaces

GUEST PARKING: 1 on site (HC accessible)
= 1 per 10 required spaces
TOTAL PARKING: 23 Parking Spaces total

EV PARKING:
(40% of Garages to have EV chargers,
10% of Garages to be EV Ready)
DRIVEWAY: 20’ width (red curbs-no parking)

TRASH: Individual Roller Bins in Each units Garage
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Low Voltage Light Notes

1. This planis intended for landscape lighting purposes only. Installation
Contractor shall be LITE Certified. All lighting fixtures and transformers
shall be installed per manufacturer specifications. It is contractor's
responsibility to maintain compliance with the National Electrical Code
(current edition) and all local building safety codes and ordinances.

2. Fixtures are shown in approximate locations. Contractor shall field verify

4  Rail Town
Multi-Family Village

il

il Ll )

lfﬁ"l!l*i@“mmill =

RAl L_TOWN actual placement of each fixture upon completion of landscape
installation.

—— NS @ STH ST — 4 1 2 Gth St reet, RoseVi I Ie 3. I:IT ;afhll?ghts to be installed at a minimum of 18" from any sidewalk or

4

structure, D ES I G N

- - - 4.  All hubs shall be labeled and installed primarily in planter areas 2" above OFFICE
Landscape nghtlng Fixture Schedule finish grade; or in readily accessible areas that do not obstruct pathways, Cones
. onesive
drainage swales or common areas. WHOLE-VISION
SYMBOL |DESCRIPTION MANUFACTURER [CATALOG FIXTURE FINISH | LAMP TYPE LAMP BEAM INCAND. LUMENS [LAMP ACCESSORY & " "o . ..
NUMBER WATTS SPREAD  [LAMP COLOR  [MOUNTING NOTES 5. All"Home Run" wire shall be labeled and installed at a minimum depth of design of buildings,
COMPARISON OTOCE 8", All fixture lead wires shall be installed at a minimum depth of 8". interiors & landscape
) | WAL MOUNTED | MERIDIAN PRODUCT: P2358632|OIL RUBBED | MERIDIAN ] ] 60 WATTS |- ) IEchtﬁ\N/ELEEnCENT 6. In order to minimize future disturbance, all wire runs shall be installed z{r?::i‘g;;e
AREALIGHT MODEL: M500180RB |BRONZE parallel and adjacent to hardscape surfaces such as sidewalks, driveways
(SWITCHED) and walls.
@ | \VALL MOUNTED | MERIDIAN ;Rggéﬂﬂggglsgsgsé BOFI{IbIIR\IUZEBED MERIDIAN - - 60 WATTS |- ; IEI\(J{:L/JA'\N/ELEEﬁ_ErNT 7. Installing contractor shall be responsible for installing sleeves under / ~
hardscape surfaces, using a minimum 1-1/2" PVC pipe.
COMPACT SPOT | VOLT VAL-2007 -BBZ ~ |AGEDBRASS |2 -WATT 2 WATTS 38 1SWATT  [175  [2700K 8. Contractor shall not cut the wire leads from the fixtures. Leave excess wire
UPLIGHT SPARK NARROW PATINA LED MR -8 DEGREES . . . . '
SPOTLIGHT at the fixture with a minimum of 2' at each hub. . i
. . . . . ORR Design Office, Inc.
9. Allunderground splices shall be installed in approved in-ground hubs with Bav Area « Sacramento
MEDIUM FLOOD/| VOLT VAL -3000 -BBZ AGED BRASS INTEGRATED 6 WATTS 60 30 WATT 350 2700 K WHERE LOCATED ON water-tiaht connections Y i i
¥V | upueHT INFINITI30G4  |PATINA LED DEGREES TOP OF ENTRY COVER 9 - Foothills - Sierras
SPOTLIGHT ROOF, MOUNT ON 10. All exterior 120-Volt electrical outlets shall be GFI protected per the 2319 K Street 200
CROSS BEAM TOP . . ’
“AIM TOWARD National Electrical Code. Sacramento, CA 95816
f‘é’;%ﬁ;— ]\;',a‘lJNT 11. All transformers plugged into a water resistant receptacle shall have an "in 1701 North California Blvd.
WITH VOLT VAC use" cover. Contractor shall install Taymac type covers at all outlets. Walnut Creek, CA 94596
A PATH DOWN VOLT VPL-1043 -4-BBZ |AGED BRASS LEDG4BI-PIN [ WATTS LOW WIDE {15 WATT 200 2700K  [MOUNT WITH LAMP 12.  All plug-in transformers shall have a "Drip Loop" in the power cord. 925+587-4200
SIDELIGHT MODERNELLE  PATINA CUT-OFF AR 13. All exposed conduits shall be painted to match surroundings. i}ggi;'gggg
. _ _ . o ° °
e ANSFORMIERS Vol 300-WATT CLAMP- VOLT VIR 300 WiTH 14. All wire s.haII co.nform to ASTM B 4.9 apo! B-115 standards: 99% pure PVC 8006474782
1,2,3,4,5. Eﬂ%wfgp ;/QCC)T—CF)’EIEI\(ILEED plastic mixed with the latest in UV inhibitors, 99.5% pure copper.
TRANSFORMER TIMER WITH 15. All exposed wires shall be protected and painted.
T VAC 16. Installing contractor shall be responsible for adjusting fixtures at night to
PCCELLXT3 TIMER help eliminate glare and to ensure optimum lighting effect. COPYRIGHT
AND TRANSFORMER . . . . .
MOUNTED INSIDE 17. Upon completion of installation Contractor shall verify all fixtures are All ideas, designs, arrangements
_ properly volted per manufacturer standards, and plans indicated or represent-
/0 WIRE VoLt WIRE SIZE #14, 18. Upon completion of installation Contractor shall verify all transformers are Ed byd”;'hs draW'ngt are ;\Wned
#12 & #10 PER PLAN PR . y an € property o e
: within the maximum allowable amperage load per manufacturer ORR Design Office and were
ALL STANDARD DIRECT BURIAL WIRE IS #12 U.N.O. ALL FIXTURES WHERE APPLICABLE TO USE VOLT 13 sta ndard S. created, evolved and deve|0ped
HAMMER STAKE VOLT VAC -STK -13 for use on. an d in connection

with the specified project.
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PROJECT SUMMARY

CALCULATION DETAILS
* LOADING = HS20/HS25
* APPROX. LINEAR FOOTAGE = 185 LF

STORAGE SUMMARY

* STORAGE VOLUME REQUIRED = 4,791 CF
+» PIPE STORAGE VOLUME = 3,632 CF

* BACKFILL STORAGE VOLUME = 1,165 CF
* TOTAL STORAGE PROVIDED = 4,797 CF

* STONE VOID = 40%

PIPE DETAILS

* DIAMETER = 60"

* CORRUGATION = 5x1

* GAGE =16

» COATING =ALT2

* WALL TYPE = PERFORATED
* BARREL SPACING = 30"

BACKFILL DETAILS

* WIDTH AT ENDS = 12"
* ABOVE PIPE = 0"

» WIDTH AT SIDES = 12"
* BELOW PIPE = 0"

NOTES

e ALL RISER AND STUB DIMENSIONS ARE TO
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND
LOCATIONS OF RISERS AND INLETS, SHALL BE
VERIFIED BY THE ENGINEER OF RECORD PRIOR TO
RELEASING FOR FABRICATION.

o ALL FITTINGS AND REINFORCEMENT COMPLY WITH
ASTM A998.

e ALL RISERS AND STUBS ARE 2%" X yz" CORRUGATION
AND 16 GAGE UNLESS OTHERWISE NOTED.

¢ RISERS TO BE FIELD TRIMMED TO GRADE.

¢ QUANTITY OF PIPE SHOWN DOES NOT PROVIDE
EXTRA PIPE FOR CONNECTING THE SYSTEM TO
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR
SYSTEM AS DETAILED PROVIDES NOMINAL INLET
AND/OR OUTLET PIPE STUB FOR CONNECTION TO
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE
IS NEEDED IT IS THE RESPONSIBILITY OF THE
CONTRACTOR.

 BAND TYPE TO BE DETERMINED UPON FINAL DESIGN.

e THE PROJECT SUMMARY IS REFLECTIVE OF THE
DYODS DESIGN, QUANTITIES ARE APPROX. AND
SHOULD BE VERIFIED UPON FINAL DESIGN AND
APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES
NOT CONSIDER ALL VARIABLES SUCH AS SHORING
AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE
ESTIMATED EXCAVATION FOOTPRINT.

o THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES
AND DO NOT REFLECT ANY LOCAL PREFERENCES OR
REGULATIONS. PLEASE CONTACT YOUR LOCAL
CONTECH REP FOR MODIFICATIONS.

5.0
36"0 RISER

94'-0"

185'-0"

12"@ STUB C1

O

18'-6"

= 12"@ STUB B1

98-0"

36"0 RISER

171-0"

12"@ STUB A1

ASSEMBLY
SCALE: 1" = 20'

5.0
36"0 RISER

14'-0"
12"@ STUB A1

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.
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PO b D B

INSTALLATION NOTES

HDPE LINER

TABLE 1: 1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS
: IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY
MIN CORR COMPACTED UNDER AND AROUND THE PIPE HAUNCHES.
DIAMETER, D COVER | PROFILE / 2. OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED
DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY
510 " 12 < SITE ENGINEER.
P . " 1/4" L
E3m CMP 3. AN HDPE MEMBRANE LINER WILL BE PLACED ON THE CROWN
12"-48" 12 22/3"x 1/2" w8y
wogd OF EACH PIPE TO PROVIDE AN IMPERMEABLE BARRIER
"o . PTIN xZ g AGAINST ENVIRONMENTAL CHANGES THAT MAY ADVERSELY
>48"-96 12 3" x 1%, 5" x 1 ws HAUNCH / AFFECT THE SYSTEM OVER TIME. PLEASE REFER TO THE
95" /s 3" x 1" 5" x 1" 9% % ZONE /\\ CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR
: ) //\\\// ADDITIONAL TECHNICAL DETAILS.
e STRUCTURAL BACKFILL MUST EXTEND TO \\/<\\/
LIMITS OF THE TABLE QYY)
S
e  TOTAL HEIGHT OF COMPACTED COVER FOR >

CONVENTIONAL HIGHWAY LOADS IS
MEASURED FROM TOP OF PIPE TO BOTTOM
OF FLEXIBLE PAVEMENT OR TOP OF RIGID

PAVEMENT.

TABLE 2: PERFORATED STANDARD

ABOVE DETAILIS A
RECOMMENDATION. CONSULT

TRENCH

N N N N N N N N N N N N N NN NN GEOTECHNICAL EOR FOR PROJECT
WW@@@@@@@@QV SPECIFIC BACKFILL REQUIREMENTS.

@ FILL ENVELOPE EMBANKMENT

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT

CMP RETENTION STANDARD BACKFILL SPECIFICATIONS

MATERIAL LOCATION

MATERIAL SPECIFICATION

DESCRIPTION

FILL ENVELOPE WIDTH

PER ENGINEER OF RECORD

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF
HAUNCH MATERIALS UNDER THE PIPE.
THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION:
PIPE<12" D + 16"
PIPE > 12": 1.5D + 12"

MINIMUM EMBANKMENT WIDTH (IN FEET) FOR INITIAL FILL ENVELOPE:
PIPE < 24": 3.0D
PIPE 24" - 144": D + 4'0"
PIPE > 144": D + 10'0"

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE FOUNDATION MATERIALS ARE

M 43: 3, 357, 4, 467, 5, 56, 57 OR
APPROVED EQUAL *

FOUNDATION AASHTO 26.5.2 - PER ENGINEER OF RECORD ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL MATERIAL APPROVED BY THE ENGINEER OF RECORD.
ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE WELL GRADED GRANULAR
BEDDING AASHTO M 43: 3, 357, 4, 467, 5, 56, 57 MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2" MIN DEPTH. THE BEDDING MATERIAL MAY BE SUITABLE OPEN GRADED GRANULAR BEDDING CONFORMING TO
AASHTO SOIL CLASSIFICATIONS A1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PER AASHTO 26.3.8.1
CORRUGATED METAL PIPE
HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS. BACKFILL SHALL BE PLACED IN 8" +/-
FREE-DRAINING, ANGULAR, NATURALLY LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PER AASHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE THAN A TWO LIFT (16") DIFFERENTIAL BETWEEN
BACKFILL OCCURRING WASHED-STONE PER AASHTO ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS. THE BACKFILL SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING. WHERE

CONVENTIONAL COMPACTION TESTING IS NOT PRACTICAL, THE MATERIAL SHALL BE MECHANICALLY COMPACTED UNTIL NO FURTHER YIELDING OF MATERIAL IS OBSERVED UNDER THE
COMPACTOR. **IN

AREAS WITH HIGH WATER TABLE FLUCTUATIONS THAT INTERACT WITH THE PIPE ZONE, CONSIDER INSTALLING A GEOTEXTILE SEPARATION LAYER TO PREVENT SOIL MIGRATION.

COVER MATERIAL

up

TO MIN. COVER - AASHTO M 145: A-1, A-2, A-3 AB(
MIN. COVER - PER ENGINEER OF RECORD

VE COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROADBASE MATERIAL WITHIN MIN COVER LIMITS

RIGID OR FLEXIBLE PAVEMENT (IF

PER ENGINEER OF RECORD

FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION REQUIREMENTS SHALL FOLLOW THE

APPLICABLE) PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD.
OPTIONAL SIDE GEOTEXTILE NONE GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION.
GEOTEXTILE BETWEEN LAYERS NONE IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL MIGRATION.

NOTES:

e FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12" FOR DIAMETERS <72". FOR 72" AND LARGER DIAMETERS, THE MINIMUM SPACING IS 36". CONTACT
YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING.
* APPROVED REGIONAL EQUIVALENTS FOR SECTION 5 INCLUDE CA-7, MIDOT 6AA, 6A, OR 5G, PROVIDED THEY MEET THE PARTICLE SIZES INDICATED.

MANUFACTURER RECOMMENDED BACKFILL
NOT TO SCALE

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.
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TEMPORARY COVER FOR

CONSTRUCTION LOADS |

HEIGHT

FINISHED

OF —
COVER

2 [ GRADE
]

CONSTRUCTION LOADS

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW.
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED

GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC.

PIPE SPAN, AXLE LOADS (kips)
INCHES 18-50 \ 50-75 \ 75-110 \ 110-150
MINIMUM COVER (FT)
12-42 2.0 25 3.0 3.0
48-72 3.0 3.0 3.5 4.0
78-120 3.0 35 4.0 4.0
126-144 35 4.0 45 45

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE.

SCOPE

THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS.

MATERIAL

CONSTRUCTION LOADING DIAGRAM

SPECIFICATION FOR DESIGNED DETENTION SYSTEM:

SCALE: N.T.S.

PIPE

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE
REQUIREMENTS LISTED BELOW:

ALUMINIZED TYPE 2: AASHTO M-36 OR ASTM A-760

THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS

LISTED BELOW:

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-274 OR ASTM A-92.

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-218 OR ASTM A-929.

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE

REQUIREMENTS OF AASHTO M-246 OR ASTM A-742.

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE

OF AASHTO M-197 OR ASTM B-744.

CONSTRUCTION LOADS

CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE

MANUFACTURER'S OR NCSPA GUIDELINES.

NOTE:

THESE DRAWINGS ARE FOR CONCEPTUAL
PURPOSES AND DO NOT REFLECT ANY LOCAL
PREFERENCES OR REGULATIONS. PLEASE
CONTACT YOUR LOCAL CONTECH REP FOR

MODIFICATIONS.

GALVANIZED: AASHTO M-36 OR ASTM A-760

AFFRQICMERE COATED: AASHTO M-245 OR ASTM A-762

ALUMINUM: AASHTO M-196 OR ASTM B-745

APPLICABLE

HANDLING AND ASSEMBLY

A REINFORCING TABLE
ACCESS CASTING TO BE "
PROVIDED AND INSTALLED % CMP BEARING
BY CONTRACTOR. A @B | REINFORCING | PRESSURE
RISER
(PSF)
T N gy oq - #5 @ 12" OCEW 2,410
* f ‘ | . 4 4 | X . 4'X4' #5 @ 12" OCEW 1,780
B o0 Q
S s o | \ <’ 20" 246" - #5 @ 12" OCEW 2,120
| L E - - 46" X 4'6" #5 @ 12" OCEW 1,530
. 25 5 \ #5 @ 10" OCEW 1,890
-
GASKET MATERIAL ? CMPRISER ———= 2 % X5 38 #5 @ 10" OCEW 1,350
SUFFICIENT TO PREVENT AP — -
SLAB FROM BEARING ON Z w 42" 25-6"5-6 24 #5 @ 10" OCEW 1,720
RISER TO BE PROVIDED BY Q2 X 5-6 #5 @ 9" OCEW 1,210
%] " —— <
CONTRACTOR. B " TYP. 1) - o6 - #5 @ 9" OCEW 1,600
e X 6' #5 @ 8" OCEW 1,100
** ASSUMED SOIL BEARING CAPACITY
j"o oA A
%O%\ / B
Py
N #4 DIAGONAL TRIM
#4 DIAGONAL TRIM BAR (TYP. 4 PLACES), —
BAR (TYP. 4 PLACES), SEE NOTE 7.
SEE NOTE 7.
2" COVER
(TYP) L
j t <
OPENING IN ( W
PROTECTION
SLAB FOR OPENING IN
CASTING PROTECTION _| .
SLAB FOR 1 I
CASTING \
INTERRUPTED BAR e \
REPLACEMENT, SEE
NOTE 6.
STANDARD STANDARD
REINFORCING,  REINFORCING, 2B \S g‘gg&%%ﬂgﬁfm
SEE TABLE SEE TABLE ;

ROUND OPTION PLAN VIEW

SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL

ARRPEEABEBDCIATION) FOR ALUMINIZED TYPE 2, GALVANIZED OR POLYMER

COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONS FOR ALUMINUM PIPE.

REQUIREMENTS
INSTALLATION

SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR
HIGHWAY BRIDGES, SECTION 26, DIVISION Il DIVISION Il OR ASTM A-798 (FOR

ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM

B-788 (FOR ALUMINUM PIPE) AND IN CONFORMANCE WITH THE PROJECT
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE
SITE ENGINEER.

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA
GUIDELINES FOR SAFE PRACTICES.

NOTES:

1. DESIGN IN ACCORDANCE WITH AASHTO, 17th EDITION.

2. DESIGN LOAD HS25.

3. EARTH COVER = 1' MAX.

4. CONCRETE STRENGTH = 3,500 psi

5. REINFORCING STEEL = ASTM A615, GRADE 60.

6. PROVIDE ADDITIONAL REINFORCING AROUND
OPENINGS EQUAL TO THE BARS INTERRUPTED,

HALF EACH SIDE. ADDITIONAL BARS TO BE IN
THE SAME PLANE.

SEE NOTE 6.

SQUARE OPTION PLAN VIEW

7. TRIM OPENING WITH DIAGONAL #4 BARS, EXTEND
BARS A MINIMUM OF 12" BEYOND OPENING, BEND
BARS AS REQUIRED TO MAINTAIN BAR COVER.

8. PROTECTION SLAB AND ALL MATERIALS TO BE

PROVIDED AND INSTALLED BY

CONTRACTOR.

9. DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY.

MANHOLE CAP DETAIL

SCALE: N.T.S.

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by

Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of

Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which

the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech

9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069

Sl ®
K

ENGINEERED SOLUTIONS LLC

www.ContechES.com

accepts no liability for designs based on missing, incomplete or
inaccurate supplied by others.
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CMP DETENTION INSTALLATION GUIDE

PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM
WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE
SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT
DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH
ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A
PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TO
DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE
APPROPRIATE FOR YOUR SITE.

FOUNDATION
CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING

APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS MAINTAIN

ITS INTEGRITY DURING CONSTRUCTION.

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR SOILS

DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE APPROPRIATE
ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE STRUCTURAL FILL
MATERIAL GRADATION SHOULD NOT ALLOW THE MIGRATION OF FINES, WHICH
CAN CAUSE SETTLEMENT OF THE DETENTION SYSTEM OR PAVEMENT ABOVE.
IF THE STRUCTURAL FILL MATERIAL IS NOT COMPATIBLE WITH THE
UNDERLYING SOILS AN ENGINEERING FABRIC SHOULD BE USED AS A
SEPARATOR. IN SOME CASES, USING A STIFF REINFORCING GEOGRID
REDUCES OVER EXCAVATION AND REPLACEMENT FILL QUANTITIES.

COVER
GEOGRID WASN'T USED

GEOGRID USED TO REDUCE
THE AMOUNT OF UNDERCUT

BACKFILL

N \\\\\ \\.\\\ N@ \\\\\ NN 5\ EMBANKMENT
Y \ AN
KAR L
Y SEH%
KK > R
XX “ NS
I I )
SOSSSRESESEIA SSSNANNA

GEOGRID
BEDDING

UNDERCUT AND REPLACE
UNSUITABLE SOILS

GRADE THE FOUNDATION SUBGRADE TO A UNIFORM OR SLIGHTLY SLOPING
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE
CONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME,
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL

ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE

SUBGRADE.

GEOMEMBRANE BARRIER

THE RESISTIVITY OF A PROJECT SITE MAY CHANGE OVER TIME DUE TO THE USE

OF VARIOUS SALTING, DE-ICING, AND AGRICULTURAL AGENTS APPLIED ON OR
NEAR THE AREA. TO MITIGATE THE POTENTIAL IMPACT OF THESE AGENTS, AN
HDPE MEMBRANE LINER WILL BE INSTALLED ON THE CROWN OF EACH PIPE,
CREATING AN IMPERMEABLE BARRIER. THIS MEASURE IS DESIGNED TO

PROTECT THE SYSTEM FROM ENVIRONMENTAL CHANGES THAT COULD LEAD TO

PREMATURE CORROSION AND REDUCE THE OVERALL SERVICE LIFE.

20 MIL PE IMPERMEABLE
LINER OVER TOP OF PIPE

(12" FOR 12 - 96"2)
18" FOR 1022 AND >)

LIMITS OF

3 REQUIRED
X K& BACKFILL
b TBD" TYP.

IN-SITU TRENCH WALL

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF
SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF
SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT.
PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO
DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE
OUTER MOST PIPES.

IN MOST CASES THE REQUIREMENTS FOR A SAFE WORK ENVIRONMENT AND
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN.

BACKFILL - WELL GRADED
%" GRANULAR AND SMALLER

S EMBANKMENT

GEOTEXTILE SEPARATION
(ABOVE AND BELOW
BEDDING) WITH UNIFORMLY
GRADED BEDDING LAYER.

NN
N

BEDDING - WELL GRADED
GRANULAR AND SMALLER

BACKFILL PLACEMENT

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF
SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE
METHODS.

MAXIMUM UNBALANCE LIMITED
TO 2 LIFTS (APPROX. 16")

TR RN
&% %\:*\//;\\ZEMBANKMENT
RO £ LR
A R A R A A A R A A ARSI
A I N A N N N I N N S N N N I N S A AN NN

8" LOOSE LIFTS

BEDDING

IF AASHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL
ENGINEER OF RECORD (OR REPRESENTATIVE THEREOF) IS SATISFIED WITH
THE LEVEL OF COMPACTION.

FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG
REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS
THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT
TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE
AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF
CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL
DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF
CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE
BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8- TO 10-FEET HIGH
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR
LOCAL CONTECH SALES ENGINEER.

TYPICAL BACKFILL SEQUENCE

A
N
%
R
N

>
>
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NN

R
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N
\\//\\// A
/// K
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Y

N

N

7
\/

WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION.
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT. THE
ALLOWABLE THICKNESS OF THE CLSM LIFT IS A FUNCTION OF A PROPER
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING
MEASURES. THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP
DETERMINE THE PROPER LIFT THICKNESS.

STAGE POURS AS REQUIRED TO
—— CONTROL FLOATATION AND PIPE
DISTORTION/DISPLACEMENT
CLSM

NN N
l\\;/<\\;//\\\;// 7 <\\j//\\\;//\\\ EMBANKMENT
XA 7 RGRA
RN N
N . R
SEKKX SN
XX, 3 DN
SRR L RRRERGRRIALLLLLLLLLLIILKIKL
A A I I R A T A A A AR
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WEIGHTED PIPE WITH MOBILE
CONCRETE BARRIERS
(OR OTHER REMOVABLE WEIGHTS)

CONSTRUCTION LOADING

TYPICALLY, THE MINIMUM COVER SPECIFIED FOR A PROJECT ASSUMES H-20
LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE
LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE
NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB,
IT IS BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER
REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING
YOUR PRE-CONSTRUCTION MEETING.

ADDITIONAL CONSIDERATIONS

BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL
CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION
AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE
POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE
DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW
AROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES
MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF
THE OUTLET PIPE.

CATCH BASIN
INLET

WATER - PAVED PARKING LOT

WATER ELEVATION IN
DETENTION SYSTEM

FINISHED FUNCTIONING SYSTEM

L OUTLET CONTROL

CMP DETENTION SYSTEM INSPECTION AND
MAINTENANCE

UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST
BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF
PERFORMANCE AND LONGEVITY.

INSPECTION

INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION
SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING,
ANNUAL INSPECTIONS. SITES WITH HIGH TRASH LOAD OR SMALL OUTLET
CONTROL ORIFICES MAY NEED MORE FREQUENT INSPECTIONS. THE RATE AT
WHICH THE SYSTEM COLLECTS POLLUTANTS WILL DEPEND MORE ON SITE
SPECIFIC ACTIVITIES RATHER THAN THE SIZE OR CONFIGURATION OF THE
SYSTEM.

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT
WASHDOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/
CORROSIVE CONDITIONS. ARECORD OF EACH INSPECTION IS TO BE
MAINTAINED FOR THE LIFE OF THE SYSTEM

MAINTENANCE

CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION
REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE
ORIFICE.

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED
THROUGH THE MANHOLE OVER THE OUTLET ORIFICE. IF MAINTENANCE IS NOT
PERFORMED AS RECOMMENDED, SEDIMENT AND TRASH MAY ACCUMULATE IN
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SITUATED AT
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCE ACTIVITIES, ALL
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND OSHA
REGULATIONS SHOULD BE FOLLOWED.

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND SYSTEMS.
DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING AGENTS IS
OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE SYSTEM TO BE
RINSED, INCLUDING ABOVE THE SPRING LINE SOON AFTER THE SPRING THAW
AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM.

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS
REASON, IT ISA GOOD IDEA TO SCHEDULE THE CLEANOUT DURING DRY
WEATHER.

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE.

The design and information shown on this drawing s provided
as a service to the project owner, engineer and contractor by
Contech Engineered Solutions LLC ("Contech"). Neither this
drawing, nor any part thereof, may be used, reproduced or
modified in any manner without the prior written consent of
Contech. Failure to comply is done at the user's own risk and
Contech expressly disclaims any liabilty or responsibility for
such use.

If discrepancies between the supplied information upon which
the drawing is based and actual field conditions are
as site work progresses, these discrepancies must be reported
to Contech immediately for re-evaluation of the design. Contech
accepts no liability for designs based on missing, incomplete or
inaccurate
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