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1. INTRODUCTION

1.1 GENERAL INFORMATION

This Standard presents criteria for use in the design and construction of municipal
Public Works infrastructure in the County of Los Alamos, New Mexico. Material

presented is

intended for the use of qualified design professionals familiar with

municipal infrastructure. The County has adopted NMDOT Design Standards and



Serials for the constructions of roads and bridges.

Criteria for Building Construction and Design are provided in the Los Alamos
County Code - Title 15. Criteria for Fire Protection and Life Safety are provided in the
Los Alamos County Code - Title 14.

Clarifications of this document shall be made by the County Engineer of Los
Alamos County. Any subject/situation not addressed in this document or other County
Standards shall be review and approved by the County Engineer.

2. COORDINATION OF PROPOSED IMPROVEMENTS

The project should be analyzed for geometric improvements, need for additional
lanes, intersection design, traffic access control, drainage improvements, potential for
bridge work or retaining walls, potential for cut-slope design, lighting, signalization and
signing.

The Developer/Engineer will meet with the County to discuss proposed
improvements.

3. STREET DESIGN

All roadway work shall be in accordance with the current edition of AASHTO "A
Policy on the Geometric Design of Highway and Streets”, the County's Survey
Handbook (current edition), other County Department manuals, standards, guidelines,
standard specifications and standard procedures.

The County may provide review of the Engineer’s work for conformity with County
procedures and contract terms only. Review by the County does not include detailed
review or checking of design components and related details or the accuracy with
which such is depicted. County acceptance of the Engineer's work product, plans,
studies, etc., does not constitute County approval.

All project reports, which will be used as references during the development of the
project shall be bound and labeled on the spine of the report as well as on the cover.
Each report shall be bound with project identification, including date, clearly printed on
the spine of the report. This is intended to ease the retrieval of the many volumes of
information. The County Engineer or designee should be consulted before reports are
bound.

3.1 GENERAL INFORMATION

The Engineer shall be responsible for all studies, analysis, coordination,
engineering, and all else necessary to complete the project. It is the intent of the
County that the Engineer will have full latitude and complete responsibility for
developing a project.

This section provides criteria to promote the consistent and sound design of street



systems having acceptable performance characteristics for the County of Los Alamos,
New Mexico. It is not intended to interfere with innovative design concepts and does
not, in any way, relieve the designer of the responsibility to use sound professional
judgment in the project design.

The work performed by the Engineer/Architect shall be done in imperial units in
accordance with the Guidelines for Geometric & Roadway Design and Surveying or
International Building Code. All documents shall have only imperial units.

3.2 LOCATION AND LAYOUT

Proposed street layouts shall conform to the Major Street Plan of the Transportation
Circulation element of the Comprehensive Plan. Street layout shall be logically related
to the topography of the land. The proposed street layout shall be continuous with and
correspond in direction with any existing or platted streets that come to the boundary
line of adjoining properties unless otherwise approved by the Planning and Zoning
Commission. Local streets should be planned so as to discourage use by non-local
traffic. The American Association of State Highway and Transportation Officials
(AASHTO), Current Edition, A Policy on Geometric Design of Highways and Streets
(AASHTO Policy), shall be used to provide geometric design criteria for streets.

3.3 MINIMUM RIGHT-OF-WAY AND PAVEMENT WIDTHS

All final right-of-way (ROW) and pavement widths shall be approved by the County
Engineer. Based on specific site conditions, widths wider than the minimums may be
required. The following table indicates the minimum required ROW and pavement
widths for different types of streets:

Type of Street ROW width Pavement width
(ft) (ft)
ARTERIAL 80 48
COLLECTOR 70 40
LOCAL — With On-Street Parking 50 32
LOCAL - Cul-de-Sac 50 Radius 45 Radius

Pavement widths are measured from face of curb to face of curb.

Right-of-way at intersections shall be rounded by a tangent arc the same radius as
the curb return radius. The minimum curb return radius for a Local street type is 25
feet, Collector is 30 feet, and Arterial is 30 feet. Curb return radii are subject to
approval by the County Engineer.

3.3.1 DRIVING AND PARKING LANE WIDTHS

Industrial development will have minimum driving lane width of 12 feet in each
direction. Turning lanes when used at intersections will be 10 to 12 feet wide,



depending on the percentage of heavy commercial traffic. In commercial and industrial
areas, parking lane width should be a minimum of 8 feet wide and will be provided on
both sides of the street. The gutter pan width should be considered as part of the

parking lane width.

3.3.2 BICYCLE LANES

Where bicycle facilities are included as part of the design, refer to AASHTO Guide
for Development of Bicycle Facilities.

3.4 VERTICAL GRADE DESIGN CRITERIA

Because of the Los Alamos climate, vertical grades different from those required in
the AASHTO policy are listed in the table below:

Type of Street Minimum Grade Maximum Grade
Arterial 0.5% 6.0 %
Collector 0.5% 7.5 %
Local 0.5% 8.0 %

Any vertical street grade below the minimum or above the maximum shall require
prior approval of the County Engineer.

The maximum grade at an intersection is (4) four percent for a distance of 50 feet
from the curb of the intersected street. All other design criteria in the AASHTO policy
concerning vertical alignment (grade change, vertical curve length, stopping sight
distance ...) shall apply. One-fourth point grades will be provided for each curb return.

3.5 MINIMUM STREET PAVEMENT SECTIONS

A pavement design shall be performed to determine an adequate pavement

section.
procedures shall be used.

AASHTO or New Mexico State Department of Transportation (NMDOT)
If the design pavement section depths are below the

minimum depths listed below, the minimum depth shall be used.

Type of Street MINIMUM PAVEMENT MINIMUM BASE
DEPTH (in) COURSE DEPTH (in)

ARTERIAL 6 8

COLLECTOR 4 6

LOCAL 3 4




3.6 STREET LIGHT SYSTEMS

Street light systems will conform to the Los Alamos Development Code — Section
16-276. Outdoor lighting.

3.6.1 CONSTRUCTION REQUIREMENTS OF STREETLIGHT SYSTEMS

Electrical taps may be made at the closest transformers or pedestals. The
Engineer will coordinate the tap with Los Alamos County Utilities Department.

Where a system is installed, i.e. subdivisions with multiple lights, these should be
served with a meter pedestal. Wiring is to be sized to load and distances with #4
copper as a minimum size and 2 inch PVC conduit. Direct bury is not allowed.
Minimum depth of bury is 24 inches.

All sizing and installations shall meet NEC (National Electrical Code) requirements.
Meter installations must be permitted through the State Construction Industries Division
and coordinated with the County.

Pole and base specification are included as the last sheet in this section.
3.7 STREET NAMES

Street names shall not duplicate or be confused with the names of existing streets.
Where a proposed street is to be a continuation of an existing named street, the
proposed street shall have the name of the existing street. The project owner and
designer, subject to the approval of the Planning and Zoning Commission, shall
determine street names with approval by the county addressor / surveyor.

The project owner at each intersection shall install street name signs per the
requirements of the County Traffic Engineer. Once the County of Los Alamos has
accepted the public improvements, the County of Los Alamos will maintain the street
signs. Materials used for street name signs shall conform to the Materials Section of
this document or as directed by the County Traffic Engineer.

3.8 DRIVEWAYS

Construction of driveways shall conform to the standard details contained in this
publication.

All Commercial driveways shall conform to section 16-367(b) of the Los Alamos
County Development Code.



All parking requirements shall be met on private property. All parking requirements
shall conform to the Los Alamos Amended Code — Parking. Parking area to meet
requirement shall not be allowed on right-of-way or other property not included in the
lot.

The County Engineer has approved the following exceptions to section 16-367(b) of
the Los Alamos County Development Code for Residential driveways:

3.8.1 RESIDENTIAL DRIVEWAYS ON ARTERIAL STREETS:
e No exceptions to Section 16-367(b).
3.8.2 RESIDENTIAL DRIVEWAYS ON COLLECTOR STREETS:

e Maximum slope shall not exceed ten percent. Designers should pay special
attention to the winter conditions in Los Alamos and average vehicle clearance
requirements. Steep driveways (above eight percent slope) are not recommended.
Heating systems should be investigated especially on north facing lots.

o Parking spaces do not need to be internally accessible.
3.8.3 RESIDENTIAL DRIVEWAYS ON LOCAL STREETS:

e Maximum slope shall not exceed twelve percent. Designers should pay special
attention to the winter conditions in Los Alamos and average vehicle clearance
requirements. Steep driveways (above eight percent slope) are not recommended.
Heating systems should be investigated especially on north facing lots.

e Turning and maneuvering movements shall be allowed on right-of-way.
o Parking spaces do not need to be internally accessible.

o Driveways on new subdivisions shall conform to drawing Street Typical- Drive Pad
Detail.

All other exceptions to section 16-367(b) of the Los Alamos County Development
code of driveways shall require approval from the County Engineer on a case by case
basis.

3.9 SIDEWALKS

Sidewalks will be required on both sides of each street type. A six foot minimum is
required for both arterial and collector streets. A five-foot minimum width is required for
residential street.

Sidewalks will conform to the most current Americans Disability Act (ADA)
requirements. Sidewalks will conform to County of Los Alamos Engineering Standards



— Street Typicals and NMDOT PAD 001 — Pedestrian Access Details (10 sheets)
Attachment 12.7

A separation between the curb and sidewalk is required to provide separation
between pedestrian traffic and vehicular traffic. The designer will recommend a
separation dimension to the County Engineer for approval.

3.10 ACCESS MANAGEMENT ON STATE ROADS (NM 4, NM 502, NM 501)

The development of New Mexico's modern highway system has included access

management for many years. The Federal Highway Administration (FHWA) and the
New Mexico State Highway Commission have had access control policies in effect
since the 1960's. In 1989, the New Mexico Department of Transportation (NMDOT)
adopted the Regulations for Driveway and Median Openings on Non-Access Controlled
Highways and formally instituted procedures for managing access on non-interstate
highways in their programs. In 2001, the NMDOT updated and consolidated their
access management procedures into a State Access Management Manual, which is in
accordance with new Rule 18.31.6 NMAC, State Highway Access Management
Requirements. The new rule and manual address access management for both
interstate and non-interstate highways, and continues to provide the NMDOT a legal
means of managing access to the state and federal highway systems.
Regulating the location, spacing and the design of Driveways, Medians, Median
Openings, Intersections, and Interchanges Access management requires that land use
planning and development is coordinated with transportation needs. It should proceed
in a manner that leads to improved safety and efficiency of the transportation system
while enhancing economic development in the long term.

4, HYDROLOGY AND STORM WATER MANAGEMENT

4.1 GENERAL INFORMATION

This section provides criteria to promote the consistent and sound design of
drainage systems having acceptable performance characteristics for the County of Los
Alamos, New Mexico. It is not intended to interfere with innovative design concepts
and does not, in any way, relieve the designer of the responsibility to use sound
professional judgment in the project design.

When required by the Planning and Zoning Commission or the County Engineer a
Drainage Report shall be prepared for a project. A New Mexico registered professional
engineer with knowledge and experience in storm water analysis and management
shall prepare this report. The Drainage Report shall-include the following information
unless the County Engineer grants a written waiver:

e Drainage Report Information Sheet
e Purpose and Scope of the Project



Site Location

Existing Drainage Conditions, Including Off-Site Drainage
Existing Condition Hydrologic Analysis

Proposed Condition Hydrologic Analysis

On-Site Storm Water Management and Drainage Structures
Off-Site Drainage Structures

4.2 DRAINAGE REPORT INFORMATION SHEET

A “Drainage Report Information Sheet’ shall be included with each Drainage
Report. A blank form of the information sheet is included as Attachment 12.1 in these
standards.

4.3 PURPOSE AND SCOPE OF PROJECT

A description of the project purpose and scope is to be included as part of the
Drainage Report.

44 SITE LOCATION

A written description of the project site location and site map shall be included as
part of the Drainage Report. The written description shall include proximity to major
roads and structures (i.e.: Diamond Drive, North Road, Golf Course, Mesa Public
Library, ).

4.5 EXISTING DRAINAGE CONDITION INCLUDING OFF-SITE DRAINAGE

A description of existing site conditions shall be included in the Drainage Report.
This section shall provide a description of the site slope, soil conditions, vegetative
cover, and historic storm water flow patterns. Any off-site storm water that flows
through the project site shall be identified in this section. A map may be helpful in
describing the existing conditions, but is not required.

4.6 EXISTING CONDITION HYDROLOGIC ANALYSIS

This section shall include an analysis of the existing site conditions to determine
storm water runoff quantities (both peak flow rate and volume) including off-site storm
water runoff that flows across the project site. The rational method or City of
Albuguerqgue AHYMO program shall be used to determine the quantities. A written
request must be submitted to and approved by the County Engineer prior to analysis, if
a different method is used.

The analysis shall consider the 100-year frequency storm. Rainfall Intensity -
Duration Curves for the Los Alamos, New Mexico area have been included as
Attachment 12.2 of these standards. The Duration of the design storm shall be
determined as the time of concentration (T¢) for the drainage basin, but not less than
10 minutes or greater than 60 minutes.



T, is defined as the time it takes for runoff to reach an analysis point from the most
hydraulically remote location in the basin. T, shall be the sum of the travel times of the
sub-reaches in the basin and can be calculated with equation 4.7

4.6.1 RATIONAL METHOD

The Rational Method relates rainfall intensity, a runoff coefficient and a drainage
area size to the direct runoff from the drainage basin.

Three basic assumptions of the Rational Method are:

a. The frequency of the storm runoff is the same as the frequency of the rainfall
producing the runoff (i.e., a 25-year runoff event results from a 25-year
rainfall event).

b. The peak runoff occurs when all parts of the drainage basin are contributing
to the runoff.

c. Rainfall is uniform over the watershed.

The Rational Method, as presented herein, can be used to estimate peak discharges,
the runoff hydrograph shape, and runoff volume for small, uniform drainage areas that
are not larger than 160 acres in size. The method is usually used to size drainage
structures for the peak discharge of a selected return period. An extension of the basic
method is provided to estimate the shape of the runoff hydrograph if it is necessary to
design detention facilities and/or to design drainage facilities that will require routing of
the runoff hydrograph through the structure.

The Rational Method is based on the equation: Q=C | A (4-6)

Where Q = the peak discharge, in cfs, of selected return period,
C = the runoff coefficient,
| = the average rainfall intensity, in inches/hr,
A = the contributing drainage area, in acres.

GENERAL CONSIDERATIONS

a. Depending on the intended application, the runoff coefficient (C) should be
selected based on the character of the existing land surface or the projected
character of the land surface under future development conditions. In some
situations, it may be necessary to estimate C for both existing and future
conditions.

b. Land-use must be carefully considered because the evaluation of land-use



will affect both the estimation of C and also the estimation of the watershed
time of concentration (T¢).

c. The peak discharge (Q) is generally quite sensitive to the calculation T, and
care must be exercised in obtaining the most appropriate estimate of T..

d. Both C and rainfall intensity (1) will vary if peak discharges for different flood
return periods are desired.

e. Since the T equation is a function of rainfall intensity (1), T, will also vary for
different flood return periods.

APPLICATIONS AND LIMITATIONS
a. The total drainage area must be less than or equal to 160 acres.

b. T, shall not exceed 60 minutes.

c. The land-use of the contributing area must be fairly consistent over the entire
area; that is, the area should not consist of two or more land-uses, such as
50% commercial and 50% undeveloped. This will lead to inconsistent
estimates of T, (and therefore |) and errors in selecting the appropriate C
coefficient.

d. The contributing drainage area cannot have drainage structures or other
facilities in the area that would require flood routing to correctly estimate the
discharge at the point of interest.

e. Drainage areas that do not meet the above conditions will require the use of
an appropriate rainfall-runoff model (the HEC-1 Program) to estimate flood
discharges.

Estimation of Area (A)

An adequate topographic map of the drainage area and surrounding land is needed to
define the drainage boundary and to estimate the area (A), in acres. The map should
be supplemented with aerial photographs, if available, especially if the area is
developed. If the area is presently undeveloped but is to undergo development, then
the land development plan should be obtained because these may indicate a change in
drainage boundary due to road construction or land grade changes. If development
plans are not available, then land-use should be based on current zoning of the area.

Estimation of Rainfall Intensity (i

The intensity (1) is the average rainfall intensity in inches/hour for the period of
maximum rainfall of a specified return period (frequency) having a duration equal to the
time of concentration (T,) for the drainage area. The frequency is usually specified
according to a design criteria or standard for the intended application. The rainfall
intensity (I) is obtained form an intensity-duration-frequency (I-D-F) graph. Two
methods can be used for obtaining I-D-F information: 1) one generalized I-D-F graph is



provided that can be used for any site in White Rock town site or Los Alamos town site.
2) A site specific I-D-F graph can be developed, if desired. Procedures for developing a
site-specific I-D-F graph can be obtained from the County Engineer upon request.

The intensity (I) is the average rainfall intensity for rainfall of a selected return period
from an I-D-F graph for a rainfall duration that is equal to the time of concentration (T,)
as calculated according to the procedure described below. A minimum rainfall duration
of 10 minutes is to be used if the calculated T, is less than 10 minutes. The Rational
Method should not be used if the calculated T. is greater than 60 minutes.

Estimation of Time of Concentration (T,)

Time of concentration (T) is to be calculated by the following equation 4-7:
Te=(L1/V1I+L2V2+ ... /60 sec/min 4-7
V= K*(S)0.5

Where T, = the time of concentration, in minutes,
L = the length of the sub-reach, in feet,
V = the velocity in the sub-reach, in feet/sec
S = the slope in the sub-reach, in percent, and
K = depends on the surface as indicated in Table 4.6



Table 4.6
Coefficient (K) For Use With The
Rational Method T, Equation

Description of Landform or Surface K
Grass and landscaped area 0.7
Bare ground 1.0
Paved areas (sheet flow) 20
Streets and Channels 3.0

Selection of Rational Method Runoff Coefficient (C)

The runoff coefficient (C) is selected from the following site conditions:

0.30

0.45

0.65

0.95

Soil uncompacted by human activity with 0 to 9 percent slopes. Native
grasses, weeds and shrubs in typical densities with minimal disturbance
to ground cover.

Irrigated lawns, parks and golf courses with 0 to 9 percent slopes. Native
grasses, weeds and shrubs and soil uncompacted by human activity with
10 to 19 percent slopes.

Soil compacted by human activity with minimal vegetation. Unpaved
parking lots, roads, trails, and most vacant lots. Irrigated lawns and parks
with 10 to 19 percent slopes. Soils uncompacted by human activity with
slopes at 20 percent or greater. Soils with very low permeability and
generally classified by Soils Conservation Service (SCS) Hydrologic Soil
Group D. HSG D are soils consisting of very slow infiltration rates when
thoroughly wetted and consisting chiefly of clay soils with clay pan at or
near the surface, and shallow soils over nearly impervious materials. The
soils have a very slow rate of water transmission.

Impervious areas, pavement and roofs.



Estimation of Hydrograph Shape
This procedure is to be used where routing of the storm inflow through the

drainage structure is desired, such as for the design of the detention basin or pump
station. The procedure is based on synthesizing a hydrograph from the peak
discharge estimated by the Rational Method and by use of some dimensionless
hydrograph shapes from TR-55 (Soils Conservation Service, 1986). Two sets of
dimensionless hydrographs are provided; one set is for use with urbanized
watersheds (Table 4-7), and other set is for use with undeveloped watersheds
(Table 4.8). Both sets of dimensionless unit hydrographs are functions of T..



TABLE 4-7
URBAN WATERSHED -COORDINATES {q; ) OF DIMENSIONLESS
HYDROGRAPH TO BE USED WITH THE RATIONAL METHOD

qr values, in cfs/inch runoff b

Time? T. , in hours

hours 0.17 .18-.25 .26-.35 .36-.45 .46-.62 .63-.88 .89-1.12 1.13-1.38 1.39-1.75 1.76-2.5
0.0 0 0 0 o 0 0 0 0 0 0

.0 24 23 20 18 17 13 11 10 9 7

1.3 34 31 28 25 23 18 15 13 11 9
1.6 53 47 41 36 32 24 20 18 15 12
1.9 334 209 118 77 57 36 29 25 21 16
2.0 647 403 235 141 94 46 35 29 25 18
2.1 1010 739 447 271 170 68 47 38 31 21
2.2 623 800 576 468 308 115 72 54 41 27
2.3 217 481 676 592 467 194 112 81 58 36
2.4 147 250 459 574 529 294 168 118 82 49
2.5 123 166 283 431 507 380 231 163 112 64
2.6 104 128 196 298 402 424 289 213 147 82
2.7 86 102 146 216 297 410 329 256 184 104
2.8 76 86 114 163 226 369 367 284 216 127
3.0 66 70 80 104 140 252 313 311 255 171
3.2 57 61 66 77 96 172 239 266 276 201
3.4 51 54 57 63 74 123 175 212 236 226
3.6 46 49 51 56 61 93 133 163 198 205
3.8 42 44 46 49 53 74 103 129 159 193
4.0 38 40 42 44 47 61 83 104 129 171
4.3 34 35 37 38 41 49 63 78 98 132
4.6 32 33 33 34 36 41 50 61 76 105
5.0 29 30 31 31 32 35 40 47 57 79
5.5 26 27 28 28 29 31 33 37 43 58
6.0 23 24 24 25 26 27 29 31 35 45
6.5 21 21 22 22 23 24 26 27 30 36
7.0 20 20 20 21 21 22 23 24 25 30
7.5 19 19 19 20 20 20 21 22 23 26
8.0 18 18 18 18 19 19 20 20 21 23
9.0 15 16 16 16 16 17 17 18 18 20
10.0 13 13 13 14 14 15 15 16 16 17
12.0 12 12 12 12 12 12 12 12 12 13
16.0 0 0 0 0 0] 0 o] 1 1 3

Reference: TR-55 (1986), Exhibit 5-11 for IA/P = 0.10 and Travel Time = 0.0

Notes:

a -Time is the TR-55 hydrograph time minus 10 hours.

b -The maximum unit peak discharge, Gmax is underlined for each hydrograph.




TABLE 4-8
UNDEVELOPED WATERSHED -COORDINATES (qt) OF DIMENSIONLESS
HYDROGRAPH TO BE USED WITH THE RATIONAL METHOD

q: values, in cfs / inch runoff °
Time
a

v [0 [ [ S [0 [ 0% (0% [ B8 [ 15 [ B
0.0 0 0 0 0 0 0 0 0 0 0
1.0 24 23 20 18 17 13 11 10 9 7
1.3 34 31 28 25 23 18 15 13 1 9
1.6 53 47 41 36 32 24 20 18 15 12
1.9 334 209 118 77 57 36 29 25 21 16
2.0 647 403 235 141 94 46 35 29 25 18
2.1 1010 739 447 271 170 68 47 38 31 21
2.2 623 800 676 468 308 115 72 54 41 27
2.3 217 481 676 592 467 194 112 81 58 36
24 147 250 459 574 529 294 168 118 82 49
25 123 166 283 431 507 380 231 163 112 64
2.6 104 128 196 296 402 424 289 213 147 82
2.7 86 102 146 216 297 410 329 256 184 104
28 76 86 114 163 226 369 367 284 216 127
3.0 66 70 80 104 140 252 313 311 255 171
3.2 57 61 66 77 96 172 239 266 276 201
34 51 54 57 69 74 123 175 212 236 226
3.6 46 49 51 56 61 93 133 163 198 205
3.8 42 44 46 49 53 74 103 129 159 193
4.0 38 40 42 44 47 61 83 104 129 171
43 34 35 37 38 41 49 63 76 98 132
4.6 32 33 33 34 36 41 50 61 76 105
5.0 29 30 31 31 32 35 40 47 57 79
55 26 27 28 28 29 31 33 37 43 58
6.0 23 24 24 25 26 27 29 31 35 45
6.5 21 21 22 22 23 24 26 27 30 36
7.0 20 20 20 21 21 22 23 24 25 30
75 19 19 19 20 20 20 21 22 23 26
8.0 18 18 18 18 19 19 20 20 21 23
9.0 15 16 16 16 17 17 17 18 18 20
10.0 13 13 13 14 14 15 15 16 16 17

12.0 12 12 12 12 12 12 12 12 12 13

16.0 0 0 0 0 0 0 0 1 1 3

Reference: TR-55 (1986), Exhibit 5-11 for iA/P = 0.10 and Travel Time = 0.0

Notes:

a -Time is the TR-55 hydrograph time minus 10 hours.
b -The maximum unit peak discharge, gimax , is underlined for each hydrograph.




4.6.2 AHYMO PROGRAM FOR RUNOFF QUANTITIES

If the Arid-Lands Hydrologic Model (AHYMO) program is used to determine the
runoff quantities, a 100 year 24 hour rainfall distribution based on SCS type II-A with
peak at 6.0 hours shall be used. The following information shall be used for the
program input file:

Type = 5

Rain Quarter = 1.87 in.
Rain One = 2.35in.
Rain Six = 2.80in.
Rain Day = 2.90in.

All calculations shall be included as an attachment to the Drainage Report.

4.7 PROPOSED CONDITION HYDROLOGIC ANALYSIS

The site shall be analyzed based on the proposed uses and conditions. The same
method of analysis used for existing conditions shall be used for the proposed
conditions. A comparison of the runoff conditions shall be included in this section of
the Drainage Report. The grading plan submitted for the project shall be consistent
with the proposed conditions and storm water flow paths indicated in the Drainage
Report.

All calculations shall be included as an attachment to the Drainage Report.

4.8 ON-SITE STORM WATER MANAGEMENT AND DRAINAGE STRUCTURES

All off-site storm water runoff flowing across the site at the time the Drainage Report
is submitted shall be included as part of the runoff quantities for the project site. If flow
paths of the off-site storm water runoff are changed, drainage easements will need to
be dedicated for the new flow paths. Existing drainage easements not needed by the
change in flow paths may be vacated.

Storm water management shall be in accordance with New Mexico State Law
119(2).

A landowner cannot collect surface water into an artificial channel and precipitate it
in unnatural quantities upon the land of his neighbor to the injury of the latter,
notwithstanding that no more water is collected than would have naturally flowed upon
the property in a diffused condition.



All necessary structures shall be constructed in conformance with the current New
Mexico Department of Transportation, Standard Specifications for Highway and Bridge
Construction and applicable Serials Drawings. A minimum culvert size of 24 inches
shall be used unless previously approved by the County Engineer. Inlet capacities of
structures shall be determined and calculations shall be included as part of the
Drainage Report. Capacity of channels and storm drains shall be determined using
Manning’s equation and the following n values:

Reinforced Concrete Pipe 0.013
Poured Concrete 0.013
No-Joint Cast in Place Concrete Pipe 0.014
Reinforced Concrete Box 0.015
Reinforced Concrete Arch 0.015
Streets 0.017
Flush Grouted Rip-Rap 0.020
Corrugated Metal Pipe 0.025
Grass Lined Channels 0.025
Earth Lined Channels 0.030
Wire Tied Rip-Rap 0.040
Medium Weight Dumped Rip-Rap 0.045
Grouted Rip-Rap (exposed rock) 0.045

Drainage systems shall not be pressurized unless the County Engineer grants prior
approval. A hydraulic grade line analysis shall be included in the Drainage Report, if
the system is pressurized.

All outlets shall require erosion control structures or measures, and shall be
described in this section.

4.9 OFF-SITE DRAINAGE STRUCTURES

If the storm water runoff quantities for the proposed site condition are greater than
existing conditions, the effect on downstream drainage structures and systems shall be
determined. The use of detention and retention ponds is acceptable.

4.10 DRAINAGE REPORT INFORMATION SHEET (BLANK FORM)
Attachment 12.1

4.11 RAINFALL INTENSITY - DURATION CURVES
Attachment 12.2

4.12 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM AND SWPPP

The Engineer shall prepare an erosion and sediment control plan in accordance
with the requirements of the most current NMDOT NPDES handbook. The completed



plans shall include the temporary erosion and sediment control measures in
accordance with the NPDES requirements. The Engineer shall submit an NPDES
package that includes: If the disturbed area is greater than 1 acre, the Engineer shall
prepare a storm water pollution prevention plan (SWPPP), see attachment 12.3
SWPPP for an example of the information for the SWPPP. The Engineer shall also
prepare temporary erosion and sediment control plans (TESCP), see attachment 12.4
TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES for an example of
a TESCP. Sample drawings and details are available in Public Works Departments —
Engineering Division.

4.12.1 STORM DRAINAGE AND EROSION CONTROL PLAN

Applicants shall submit a storm drainage and erosion control plan demonstrating
on- and off-site drainage compliance in accordance with the requirements of this
section. Such plans shall include:

A. A topographic map indicating the boundaries and total acreage of on-site
and off-site drainage areas pertaining to the site. For off-site conveyance, a
U.S.G.S. quadrangle map may be used. For drainage generated or
conveyed on-site, the topographic map shall be at a scale and contour
interval which adequately delineates the drainage pattern as determined by
a licensed surveyor or professional engineer and approved by the County
Engineer. If the topographic map is not accurate and clear, the County
Engineer may require that a topographic map be signed and sealed by a
registered land surveyor, professional engineer or other qualified
professional.

B. A map at the same scale as the plat, development plan, or site plan, as
applicable, indicating predevelopment and post-development drainage
conditions, soil types, areas contained within a floodway, and areas
contained within a flood fringe.

C. Calculation of quantities of water, measured in cubic feet per second (cfs)
for a 100-year frequency, 24-hour duration storm, reaching and being
expelled from the site, for conditions existing prior to construction of the
development; and, for conditions representing the development after
completion of all phases of construction predicting runoff prior to and after
any site mitigation measures to regulate runoff.

D. A minimum of 3 typical cross sections shall be surveyed for each major
watercourse with a design storm discharge “Q” in excess of 100 cubic feet
per second (100 cfs) if any development is proposed in or within 25-feet of
the bank or edge of the drainage way as determined by the County
Engineer; additional information may be required if the “Q” is 1000 cubic
feet per second or greater.

E. The location, type, size, and design of proposed mitigation measures to
regulate excess storm water runoff, the conveyance capacity; the calculated
flow, maximum water depth, and velocity for a 100-year frequency, 24-hour
duration storm for each control structure; and all other appropriate design
details necessary to shall clearly explain the construction and operation of
all surface and subsurface drainage and erosion control structures.

F. Pursuant to paragraphs A through E of this subsection, the applicant shall



design and construct check dams, energy dissipaters or other drainage
improvements in order to control and reduce runoff from the Buildable Area.
The design and specifications for these drainage facilities shall be prepared
by a professional engineer registered in the State of New Mexico and
submitted to the County Engineer for approval.

G. County approval for detention in lieu of the plan required above shall be
allowed for single-family residential development meeting the following
criteria:

1. Proposed development sites are located outside of a regulated 100-year
floodplain and on slopes less than 10 percent;

2.Proposed development site including patios, garages, accessory
structures, driveways and other development that decreases the
permeability of infiltration of pre-development surfaces is no more than
6000 square feet and total impermeable surfaces (roofs, paved areas,
patios etc.) do not exceed 2500 square feet; and

3. Detention ponds or check dams with a minimum volume of 600 cubic feet
will be installed at a location approved by the County Engineer. Such
ponds shall be integrated with the landscaping or revegetation on the lot.

In addition, the engineer or developer must follow the County’s NPDES
General Permit for Storm Water Discharge from Construction Activities
(current version).

4.12.2 DRAINAGE AND EROSION CONTROL STANDARDS

A. Calculation of the design peak discharge of storm water shall be based on a
100-year frequency, 24-hour duration rainstorm. Distribution SCS Type II-A
Peak at 6.0 hour

B. The peak discharge of storm water resulting from the development shall not
exceed the peak discharge calculated prior to the development and
differences between pre- and post-development discharge shall be detained
or retained on site.

C. Provisions for design storm drainage shall detain or safely retain storm
water. Runoff discharge accumulated into drainage channels, storm sewers
or natural watercourses shall not cause increased damage or increased
flooding downstream, decreased time of concentration, lag time, time to
“Q", or alter downstream drainage patterns.

D. Storm drainage facilities shall have the sufficient carrying capacity to accept
peak discharge runoff from the development in addition to that originating
upstream.

E. Incorporation of landscaped areas in the storm drainage and erosion control
plan for the retention and use of excess storm water is encouraged. Any
ponding areas used in drainage control facilities shall be landscaped and
maintained. The landscaping may consist of native grasses or other
vegetation for the slopes of the pond and bottom. A Landscaping Plan and
maintenance agreement for ponding areas shall be submitted as part of the
storm drainage and erosion control plan.

F. Ponding uphill from the development shall not be counted toward detention



ponding volumes unless approved by the County Engineer.

G. Pursuant to paragraphs A through F of this subsection, the applicant may
be required to design and construct berm ditches along the top of cut
slopes in order to intercept the tributary drainage above the cut slope. The
design for these berm ditches shall be submitted with the storm drainage
and erosion control plan.

H. No on-site building, development or construction activity shall disturb any
existing watercourse or other natural drainage system, whether on-site or
off, in a manner which causes a change in watercourse capacity or time to
peak, time of concentration or lag time or other natural drainage system or
increase of the pre-development “Q”.

I. Al floodways shall be designated as drainage easements or drainage
rights-of-way. All natural drainage ways and arroyos which traverse or
affect one or more lots or buildable areas shall-be identified on the plan
and/or plat with a notation indicating the approximate area, extent or area of
inundation of the 100-year floodplain or tributaries thereof.

J. An applicant requesting a development on lands where periodic flooding
occurs is encouraged to establish the area contained within the floodplain
as permanent open space with a drainage easement.

K. The following note shall be added to plats or plans where a 100-year
floodplain exists: NOTE: No alteration of or development within the 100-
year floodplain can occur without the prior written approval of the County
Flood Plain Manager.

L. In order to avoid flood and erosion hazards, a 25 foot minimum setback
from the natural bank or edge, as determined by the County Floodplain
Manager, of streams, waterways, drainage ways or arroyos that have a
capacity to convey a “Q" of 100 cubic feet per second (cfs) or more
generated by a design storm (100 year recurrence, 24 hour duration) is
required: such drainage ways shall be set aside as No Build Areas. The
bank or ‘edge of stream” shall be determined based on analysis of the
drainage plan submitted pursuant to this section. The required setback may
be increased if the Flood Plain Manager determines that a clear hazard
exists based on slope stability and hydrologic/hydraulic conditions. In
evaluating the need to increase the setback the County Flood Plain
Manager shall consider property and channel slope, velocity of channel
flow, hydraulic radius, roughness coefficient and sectional area of the
particular drainage way. Development of roads and bridges to cross such
drainage ways to access the building site of a lot may occur with approval
by the County Engineer. A requirement for increased setback imposed by
the Floodplain Manager for a particular project shall not be considered an
engineered development plan for purposes of development or
encroachment to any FEMA designated 100-year floodplain or significant
tributary thereof. The County Engineer shall review drainage affecting a
County owned or maintained Road.

M. Drainage affecting a County-owned or —maintained road shall be reviewed
by the County’s Public Works Department.

4.12.3 LOS COUNTY TERRAIN MANAGEMENT PLAN FOR DEVELOPMENTS



The Los Alamos County Terrain Management Plan is intended to protect and
promote health, safety, and welfare of citizens and landowners. All changes to
property within the county, including plats that involve disturbing the natural
topography and/or drainage characteristics must follow the standards in this
subsection. These are intended to minimize soil and slope stability, erosion,
sedimentation and storm water run-off and to protect water quality and natural
character of the land. The standards (also known as grading and drainage, erosion
control, slope analysis, etc.) are guidelines. They are intended to give home
owners and home builders a simplified overview of terrain management
requirements in the County. Of course a complex site or large scale development
will require professional architectural and/or engineering assistance.

Site planning standards are applicable for all new development for residential
uses and structures, subdivisions, and commercial and industrial uses and
structures.

Attachment 12.5 Los Alamos County Terrain Management Checklist shall be
used to assist in the preparation of the building or home plans. In addition, the
property owner/architect/engineer follow attachment 12.6 Los Alamos County
Terrain Management Plan as a requirement in the building permit process.

4.13 DRAINAGE ANALYSIS ON DEVELOPMENTS ADJACENT TO STATE
ROADS

Prepare Preliminary and Final Drainage Reports. The drainage reports will require
a detailed study of the project area and recommendations are to be developed with
alternate proposals to correct any of the problems.

4.13.1 PRELIMINARY DRAINAGE REPORT

Prior to performing a preliminary drainage study, the Engineer shall meet with the
NMDOT assigned Drainage Engineer to discuss the hydrologic analysis of existing and
proposed drainage structures that are being proposed adjacent to a state road. The
Preliminary Drainage Report shall summarize the results of the preliminary drainage
analysis. The report shall include:

e Discussion of soil types

o Vegetation and land use distribution

e Curve number or rational formula “C” calculations

e Time of concentration calculations

e Drainage area topographic map with existing structures inventory

e Drainage areas

o Design (50yr) and 100-year discharges and their corresponding headwater
depths

e Summary of the drainage field inspection results including District personnel
(public and other local agencies) interview and drainage structure field
inspection forms



e Summary table of existing and recommended drainage structure sizes and
types, and identification of sources used in the analysis

¢ Preliminary erosion protection and energy dissipaters design and preliminary
details

For urban projects, the preliminary hydraulics shall be computed based on existing
information to provide scope of drainage work and cost estimate that will be the basis
for the Final Scope Report and the Final Drainage Report. The Preliminary Drainage
Report shall include preliminary design and locations of drop inlets, trunk lines, other
preliminary drainage data, and dimensions of easements and ponds needed.

4.13.2 FINAL DRAINAGE REPORT

The Final Drainage Report is basically a refinement of the Preliminary Drainage
Report. A detailed hydraulic analysis such as: backwater profiles, flow velocities,
scour calculations, and other hydraulic design data are required for major structures
and design of permanent erosion protection.

In preparing the Final Drainage Report, the Engineer shall perform, on all major
structures or channels, a hydraulic analysis using the HEC-2, HECRAS or WSPRO
computer model to develop water surface profiles for the existing conditions and for the
proposed conditions. An approved Final Drainage Report shall be prepared for the
selected alternative which shall incorporate all pertinent design data into a concise
document including: drainage map(s); inventory of existing drainage structures;
detailed structure recommendations including drainage areas, design discharges, head
water depths; and a Water Surface Profile Structure Layout Sheet for any major
structures. If a retention pond is needed, the Engineer shall prepare and submit a
Notice of Intent (NOI) groundwater application, as may be required, as per the
Drainage Section's approval and District Construction Engineer's signature. If Section
401 and 404 applications are required, the Engineer shall prepare and submit the
necessary applications with the approval and signature of the Drainage Engineer. This
work shall not be done prior to the completion and approval of the environmental
documentation.

For urban projects, include in the Final Drainage Report the storm drain design data
at each drop inlet and manhole such as design discharges, carry over discharges,
intercept discharges, and other hydraulics data. The construction plans shall include
storm drain system data such as hydraulic grade line for 100-year discharge, invert
elevations, slopes, velocities, and discharges.

It is the Policy Administrative Memorandum Number 221, Rural/Urban Drainage, of
the New Mexico Department of Transportation (NMDOT) to design drainage structures
to meet certain minimum standards. In general, drainage structures are designed to
safely pass a flood flow, the magnitude of which is commensurate with an appropriate
level of public safety and economic risk. This document establishes minimum
standards in terms of design frequency floods and their effects on the transportation
facility. Design frequency floods shall be estimated using the standard procedures
described in the NMDOT Drainage Manual, latest edition. Drainage Design Criteria
for NMDOT projects is subject to change without notice. All drainage designers



are encouraged to verify that they are using the current Drainage Design Criteria
by contacting the NMDOT Drainage Section in Santa Fe. Also, the Engineer shall
use the NMDOT *“National Pollutant Discharge Elimination System (NPDES)
Handbook, 2003 Edition” or current revision for methodologies in preparation of the
Final Drainage Report. New Mexico Department of Transportation - National Pollutant

Discharge Elimination System Manual

5. TRAFFIC CONTROL DESIGN

5.1 GENERAL INFORMATION

This section provides criteria to promote the consistent and sound design of traffic
control systems having acceptable performance characteristics for the County of Los
Alamos, New Mexico. It is not intended to interfere with innovative design concepts
and does not, in any way, relieve the designer of the responsibility to use sound
professional judgment in the project design.

The U.S. Department of Transportation Federal Highway Administration, current
edition, Manual on Uniform Traffic Control Devices for Streets and Highways shall be
the design criteria for traffic control design for the County of Los Alamos.

5.2 TRAFFIC CONTROL DESIGN

Traffic control plans shall be developed in accordance with the following:

¢ MUTCD, Current Edition and all subsequent revisions.

o Latest edition of the NMDOT Standard Specifications for Highway and Bridge
Construction.

e Appropriate NMDOT approved construction traffic control standard drawings.

e Appropriate NMDOT and County approved traffic notes.

The plans shall be prepared only after consultation with the County Traffic Engineer
and Traffic Division Traffic Control Specialist and have approved a construction
sequence plan. The proposed approved construction sequence shall be included with
the traffic control plans package.

6. RIGHT-OF-WAY DESIGN
6.1 GENERAL INFORMATION

When right-of-way design is necessary on a plat, the Engineer/Surveyor will provide
right-of-way surveying, mapping, title reports, and monumentation. This section is
intended to provide basic direction to the Engineer/Surveyor in developing right of
way/monumentation mapping on the development. All sections of the County
Development Code will be adhered to.

All right-of-way documents shall use imperial units.



The Engineer/Surveyor will be responsible for making all revisions to the
right-of-way plans and documents. If easements are added during construction of the
development, it will be the responsibility of the developer/Surveyor to update the plat
on the development to reflect as-built conditions.

6.2 RIGHT-OF-WAY SURVEYING

The development of the right-of-way surveying work shall be closely coordinated
with the Engineering Division Surveying Section staff. Contact the Chief of Survey at
(505) 662-8162.

All right-of-way surveying shall be performed by a qualified Professional Surveyor
licensed in New Mexico and ultimately should conform with 12.8.2.13 NMAC of the
Minimum Standards for Surveying in New Mexico adopted by the New Mexico Board of
Registration for Professional Engineers and Surveyors effective May 1, 2007. Right-of-
way surveying, mapping, monumentation should also conform with the NMDOT 2000
Surveying Handbook for Right-of-Way Surveying, Mapping, and Monumentation
Procedures/Policies and subsequent guidelines, standards, revisions and
amendments.

Prior to commencing right-of-way mapping the Engineer/Surveyor shall meet with
the County Surveyor to review and concur on the scope of right-of-way surveying and
mapping and monumentation required on the development. Information such as
preliminary development design plans, report and the preliminary property ownership
layout maps will be reviewed by the County Surveyor. Right-of-way surveying,
mapping, and monumentation will be performed as determined by development design
requirements and areas where surveying, mapping, and monumentation of existing
Right-of-way may be required.

The Engineer/Surveyor shall meet with the County Surveyor to review the
completed right-of-way survey map. Key topics of review and discussion at this
session will be confined to the methodology utilized in the determination of
existing/proposed right-of-way limits, intersecting property lines, encroachments,
hiatus, prescriptive rights, accepted/rejected monuments etc. This meeting should be
scheduled prior to beginning the preparation of right-of-way maps.

The Engineer/Surveyor, having obtained all the necessary field data, will prepare
the right-of-way survey maps and will show all pertinent survey data, existing right-of-
way limits, easements, intersecting property lines, accepted and rejected monuments,
encroachments, buildings, structures within one hundred feet of the right-of-way, etc..
Include relevant annotation and notes upon which future right-of-way acquisition
boundaries will be electronically overlaid and computed.

6.3 RIGHT-OF-WAY MAPPING



The Engineer will prepare the preliminary right-of-way maps for presentation and
review at the pre-final design submittal. Immediately following the review and, prior to
the final design review, the Engineer shall submit one (1) full size final Right-Of-Way
Map print sets of the final Right-of-Way Map with one copy of all documents including
legal descriptions, acquisition parcel computations, and title reports to the County
Surveyor for first review (99% complete). Ownership shall be shown on the right-of-
way maps exactly as listed in the title reports. These final Right-of-Way Maps shall
locate all right-of-way fee parcels and easements. The County Surveyor will not
provide an extensive detail check of any of the final maps and plans. Therefore, any
errors and/or omissions in the final Right-of-Way Maps, legal descriptions, and
subsequent monumentation mapping and staking will be the full responsibility of the
Engineer.

The second review prior to the Final Design submittal review is primarily for the
purpose of assuring that the red-lined markups of the first review set have been made
and to assure that items of concern resulting from the first review are adequately
addressed and communicated to the Engineer/Surveyor.

6.4 TITLE REPORTS

All title services work shall be performed in accordance with Executive Order No.
89-15, dated March 30, 1989 and the policies and procedures as contained in the
NMDOT Right-of-Way Handbook Volume I, utilizing the forms and/or formats set out
therein or as recommended by the County Surveyor.

6.4.1 RIGHT-OF-WAY FEE PARCELS AND EASEMENTS (CME’S, DE’S, UE'S,
PE’S

Tr)le Engineer/Designee shall provide the following:

¢ A minimum thirty-three (33) year certified title search on every parcel affected in
the right-of-way acquisition.

¢ A Chain of Title (Index) reflecting all transactions affecting said parcel should be
provided.

o Copies of all pertinent documents described in Chain of Title (Index).

e A five-year tax search (or computer print out) reflecting the current assessed
owner, address, description of property and the amount of taxes for the current
assessed year reflecting whether paid or unpaid.

o Caption sheet or title sheet showing current owner and address of record,
description of property being abstracted.

e Work map and index identifying each parcel abstracted.

¢ [nformation on any mortgages, liens, or judgments that have been released of
record does not have to be shown on said search. For any probates or district
court proceedings only pertinent proceedings need be shown, not the complete
case file.

6.4.2 TEMPORARY CONSTRUCTION PERMITS (TCP’S)



The Engineer/Designee shall provide the following:

Provide current ownership.
Title sheet showing current owner, address of record, description of property,

document creating ownership and certificate.

6.4.2.1 GENERAL
The Engineer/Designee shall:

Confer with the County Engineer or designee prior to commencement of title
services regarding preparation and format of titte work. The County Surveyor
must be present at this initial conference.

Execute and submit with each title report the “Certificate of Title” form and hold
the title reports in confidence and reveal the title reports or opinions only to the
County Surveyor unless otherwise directed in writing by the County Engineer.

Deliver title reports to the County Engineer "satisfactorily completed” in a timely
manner. Delivery of such shall be defined as (1) actual transfer of possession in
the form approved by the County Engineer incorporating all required corrections
and clarifications, and (2) written acceptance by the County Engineer of the
Engineer/Designee’s work.

The County Surveyor acceptance or rejection of the Engineer/Designee's work
product shall be given in writing. The Survey Section shall return deficient or
inadequate title reports within 30 calendar days of receipt.

The dates for the submission of title reports shall be determined at the initial
meeting between the Public Works and the Engineer/Designee.

All documents must be letter size, except for surveys and/or maps which may be
folded. All title reports must be bound securely (abstract form). A licensed and
bonded Title Company must prepare all title reports submitted.

Promptly correct all deficiencies and return the title reports for further review
within (30) calendar days from date of return.

Be fully responsible for the accuracy of all work.

6.4.2.2 THE ENGINEERING DIVISION - SURVEY SECTION

6.5

Shall return to the Engineer/Designee, within thirty (30) calendar days of receipt,
individual title reports found to be deficient or inadequate with the reviewer's
comments, if applicable.

May hold a review of the title work for the purpose of further discussion of the
type of title work required.

Shall make available to the Engineer/Designee, Survey Section records as may
be available and pertinent for the purpose of the work herein described.

May schedule and hold a review with the Engineer/Designee and
representatives of the County involved in the project as necessary.

MONUMENTATION



Upon assignment of a final Right-of-way map date by the County Surveyor, the
Engineer/Surveyor shall prepare the preliminary monumentation mapping. Field
staking of right-of-way limits as defined by the final Right-of-Way Maps and Right-of-
Way Certification and recordation of the final Right-of-Way Monumentation Map(s) will
be required. Field staking in accordance with approved final Monumentation Maps
shall not occur prior to the issuance of the Right of Way Certification letter by the
County Surveyor. The final monumentation maps shall meet NMDOT Monumentation
Mapping Unit guidelines/policies and pertinent provisions of the Minimum Standards for
Surveying in New Mexico, current edition.

6.5.1 PERMANENT MONUMENTS

All primary subdivision boundary corners shall be marked with permanent
monuments at the point or if necessary with an offset marking. A permanent
monument shall be concrete with brass or aluminum cap, The concrete monument
shall be a minimum of 6 inches in diameter and shall be placed 30 inches below the
finished grade; and , subject to applicable requirements of New Mexico Survey
Standards:

1. Any described mark shall be permanently affixed to rock or concrete through the
use of an expansion bolt, set and a drilled hole with ferrous metal rod (rebar or
pipe) of a minimum length of 48 inches.

2. A survey post approved by the County Surveyor.

3. Any monument of higher standard may be substituted.

6.5.2 SECONDARY MONUMENTS

Secondary monuments may be rebar, pipe or other metal rod, not less than % inch
diameter and 16 inches in length with surveyor’s registration number on the cap which
may be aluminum, plastic, brass or comparable material. Secondary monuments shall
be set at all corners, points of curve, easements, and boundary angle points.

7. MATERIALS

7.1 GENERAL INFORMATION

Unless otherwise noted in this document, the New Mexico Department of
Transportation (NMDOT), Current Edition, Standard Specifications for Highway and
Bridge Construction shall provide the specifications for drainage, street and traffic
control construction. The following pages in this section are intended to provide
specific and supplemental information on materials that will be accepted by the County
of Los Alamos.

7.2 CLEARING AND GRUBBING

All provisions of Section 201 of the NMDOT Standard Specifications for Highway
and Bridge Construction, Current Edition, shall apply except as modified below:

DESCRIPTION:



201.34 Removal and Disposal of Materials. All material designated for disposal
shall be disposed of in a legal landfill. There shall be no burning at the construction
site.

The project site and adjacent areas shall be left in a neat and finished appearance.
No accumulation of flammable material shall remain on or adjacent to the right of way.
7.3 EXCAVATION, BORROW, AND EMBANKMENT

All provisions of Section 203 of the NMDOT Standard Specifications for Highway
and Bridge Construction, Current Edition, shall apply except as appended below:

DESCRIPTION:
203.331 Blasting Requirements. All information on the specification shall apply.

Add, no blasting shall be allowed in the County of Los Alamos unless a blasting permit
has been obtained from the Los Alamos County Fire Department.

7.4 BASE COURSE AND SUBBASE

All provisions of Section 304 of the NMDOT Standard Specifications for Highway
and Bridge Construction, Current Edition, shall apply.

Unless otherwise specified, the Contractor shall use the Type | gradation.
7.5 UNSTABLE SUBGRADE STABILIZATION

SPECIAL PROVISION
FOR
SECTION 306-B UNSTABLE SUBGRADE STABILIZATION

All provisions of Section 304 of the NMDOT Standard Specifications for Highway
and Bridge Construction, Current Edition, shall apply and be supplemented by the
following.

1.0 DESCRIPTION

These specifications cover the requirements for correcting unstable subgrade
encountered in non-borrow sections such as cuts or existing grades, due to no fault or
neglect of the Contractor. The work includes all materials, labor, equipment, storage,
private lab testing, sampling, handling, excavation, disposal, tools, removal, placement,
hauling, processing with the subgrade, shaping, compacting, surveying, finishing to
grade, curing, fees, permits, test-rolling and/or proof-rolling the subgrade including all
appurtenances and incidentals necessary to complete the work.



For purpose of this specification, unstable subgrade is defined as subgrade that is
soft, gummy, pumping, and/or displaces with applied loading.

Subgrade modified by this specification is for stabilization only and is not
considered in the structural design of the pavement structure; thus no modification of
the pavement structure shall be made.

Prior to stabilization, the subgrade shall be test rolled with a roller having a sufficient
weight to identify unstable subgrade locations. Areas lacking sufficient stability in the
opinion of the Project Manager shall be treated as unstable subgrade.

Prior to placement of the base/sub-base material, the stabilized subgrade shall be
proof rolled with a roller having a minimum weight of 30 tons (27 metric tons) and shall
exhibit no displacement when proof rolled.

The Contractor may choose any of the options contained in this specification unless
otherwise indicated on the plans or in the contract documents and at the contractors
option, change to the other option during that project at no additional cost to the
County.

Option A - Chemically Stabilized Subgrade - This work shall consist of Chemical
Stabilization to stabilize the subgrade. Chemically Stabilized Subgrade includes, but is
not limited to, Portland Cement, Lime, etc. or combinations thereof. The contractor
shall determine the percentage of chemical by weight of soil required for proper
stabilization.

Option B — Mechanically Stabilized Subgrade - This work shall consist of
Mechanical Stabilization to stabilize the subgrade. Mechanically Stabilized Subgrade
includes, but is not limited to, ripping/drying/replacing, excavation of unstable material
and replacement of stable barrow material, aggregates, rock, underdrains, geotextiles,
and/or reinforcement materials, or combinations there of. Prior to placement, the
County Project Manager shall approve the barrow source of material to be used for
stabilization.

Quantities shown in the plans are an estimate only. The Project Manager shall
adjust quantities as field conditions warrant. = Adjustments to the unit price for
increased quantities will not be allowed under Subsection 104.2, Significant
Changes In The Character Of Work, unless this item is considered a major item of
work as defined elsewhere in the contract.

2.0 MATERIALS

Materials used must be on the list of NMDOT’s approved products for its intended
use, or be currently accepted under either the NMDOT’s Standard Specifications for
Road and Bridge Construction, special provisions, supplemental specifications, serial
drawings or standard drawing.



3.0 CONSTRUCTION REQUIREMENTS

Where unstable subgrade is due to the failure of the Contractor to maintain
adequate surface drainage, or is damaged due to the operations or any other fault or
neglect of the Contractor, the unstable condition shall be corrected at no expense to
the County.

The Contractor is responsible for making the necessary adjustments in the
equipment or operation so that underground utilities and permanent structures are not
damaged.

The Contractor shall handle the processing of material in such a manner that the
dust or debris created by the operation will not be hazardous to the public or workers.

Stabilized subgrade shall be constructed in such a manner that water will not gather
and that proper drainage is assured.

When within the top 6 inches (150 mm) of the subgrade elevation, the stabilized
subgrade shall meet the grade and compaction requirements of SECTION 207
SUBGRADE PREPARATION. Additional payment will not be made under ltem
Number 207000 — “Subgrade Preparation” and quantities will be adjusted as field
conditions warrant.

4.0 ACCEPTANCE

Prior to placement of the base/sub-base material, the stabilized subgrade shall be
proof rolled with a roller having a minimum weight of 30 tons (27 metric tons) and shall
exhibit no displacement when proof rolled. Stabilized subgrade locations that continue
to exhibit displacement are to be corrected at no additional cost to the County.

Once the subgrade has been stabilized the overlying base/sub-base shall meet the
requirements of SECTION 303 - BASE COURSE (QC/QA), or SECTION 304 BASE
COURSE subsection 303.31 or 304.31 as applicable.

7.6 PLANT MIX BITUMINOUS MIX (SUPERPAVE - NON QC/QA)

PMBP used in the County of Los Alamos shall meet the requirements of PMBP SP-
Il or SP-IV.

All provisions of Section 422 of the NMDOT Standard Specifications for Highway
and Bridge Construction, Current Edition, shall apply.

422.221 Gradation. All subsection text will apply. Add the County will utilize SP-II|
on roadway projects, with minimum lift thickness of 2.5 inches and maximum lift
thickness of 3.5 inches. Bike paths, pedestrian paths type projects will utilize SP-IV
with minimum lift thickness of 1.5 inches and maximum lift thickness of 3.0 inches.

422.341(a) Temperature and Weather Limitations. PMBP shall not be placed on
wet or frozen surfaces or when weather conditions otherwise prevent the proper



handling, finishing, and compaction of PMBP. PMBP shall not be placed when the
ambient temperature is below 45 degrees Fahrenheit; when the chill factor is below 35
degrees Fahrenheit; When polymerized asphalt cement is used, PMBP may only be
placed when ambient temperature is 55 degrees Fahrenheit or above and the chill
factor is 45 degrees Fahrenheit or above. When the ambient temperature is 90
degrees Fahrenheit or above the chill factor will no be considered. The chill factor is
defined as the ambient temperature on degree Fahrenheit minus the wind velocity in
miles per hour (mph). The wind velocity shall be the velocity in MPH determined by the
average of the maximum and minimum wind velocity observed during a three (3)
minute period immediately prior to or concurrent with ongoing PMBP placement
operations taken at five (5) feet above the surface of the road.

422.341 (b) The Project Manager will determine a minimum placement temperature
within a range from 220 ° F to 300 ° F. When polymer modified asphalts are used the
maximum temperature shall be 350 ° F. The established placement temperature, which
is measured immediately behind the lay-down machine, shall not vary more than pius
or minus twenty degrees (20 ° F) from that established by the Project Manager.

423.23 Bituminous Material. The type and grade of bituminous material will be
PG 64-22 unless otherwise approved by the County’s Pavement Engineer.

7.7 UTILITY ACCESS COVER ADJUSTMENTS

Construction work involving County utilities (Gas, Water, Sewer, and Electric) access
covers shall conform to the current Department of Public Utilities Construction
Standards.

7.8 PORTLAND CEMENT CONCRETE

All pertinent provisions of the current New Mexico State Department of
Transportation Standard Specifications for Highway and Bridge Construction, shall
apply and be supplemented by the following.

Concrete supplied for the specific construction of Drive Pads shall be Class AA
(4000 psi) fiber reinforced concrete. Fiber reinforcement shall be Polypropylene fibers
of length between %" and 1-'2". No wire mesh reinforcement shall be used for 608106
Drive Pads.

7.9 SEEDING

All provisions of Section 632 - of the NMDOT Standard Specifications for Highway
and Bridge Construction, Current Edition, shall apply.




BEST MANAGEMENT PRACTICE
PERMANENT SEEDING

Seeding is an important and cost-effective method to rehabilitate
disturbed areas following disturbance. The major benefit of seeding
is the stabllization of areas that pose a high risk of erosion.
Through seeding, erosion, sediment transport, and volume of
runoff are reduced due to increase infiltration rates. Coupled with
mulch, or erosion control cloth or blankets, seeding is appropriate
for treatment of staging areas, moderately steep slopes, and
stream banks.

Seeding treatments should be confined to slopes of 30% or less.

Installation Guidelines

Timing

o Seed should be applied to areas that have been returmed to
the original grade.

o All traffic should be kept out of seeding areas for about one
year.

e Site preparation should be completed as soon as possible,
but application of seed should wait until immediately before
the summer rainy season or immediately before expected
snowfalis. Optimal times for application of seed are in late
June-early July and in early to mid-November.

Site Preparation

Bring the area to final grade.
Install any storm water diversion controls to channel away
water from area to be seeded.

¢ For compacted soll, loosen with discing, raking, or
harrowing.
Harrows should be horizontal across the face of the slope.
Ensure that the top three inches of soll is loose and free of
clods and stones.

Planting

¢ Seed should be spread evenly using hand crank seeders or
cyclone seeders. When grass seed Is too course for
spreaders, hand broadcasting is required.

e If the treated area is small, lightly rake the seed into the
soil with hand rakes or McLeods.

e Seeding should be Iinitiated as soon as practicable following
completion of final grading activities.

¢ If seeding requires harrowing, tracking, or furrowing, these
activities shall be conducted horizontally across the face of
the slope.

o The spreading of mulch should immediately follow seeding

Applications
Slope protection
Sediment trapping
Temporary stabilization

Permanent stabilization

Related BMPs
Surface roughening
Mulching

Cover crops




when seeding in adverse soil conditions, during excessively
hot or dry weather, where heavy rains are expected, or on
slopes greater than 2:1

o Seed shall be applied uniformly using calibrated spreaders,
cyclone seeders, mechanical drills, broadcast spreading, or
hydroseeders.

Seed mijxes

Seed mixes can be from commercial suppliers or can be mixed from
individual seed types. All seeds should be certified to be free of
invasive species.

Los Alamos, 6,900 to 7,400 feet

Common Name Scientific Name Percent of
mix
Blue gramma Bouteloua gracilis 20
Foothills brome Bromus carinatus var. 20
polvanthus
Slender wheatgrass | Elymus trachycauldus 30
| Big Bluestem Andropogon gerardji 30

Los Alamos, 6,000 to 6,900 feet

Common Name Scientific Name Percent of
mix
Blue gramma Bouteloua gracills 30
Galleta Pleuraphis jamesii 20
Sideoats gramma Bouteloua curtipendula 20
Little Bluestem Schizachyrium scoparium 30
Application Rate
Seed should be applied at a rate of no less than 50 pounds of seed
per acre.

7.10 TRAFFIC CONTROL PLAN AND MANAGEMENT

Special Provision
for
Section 702-A
Traffic Control Plan and Management

All pertinent provisions of the current version of New Mexico Department of
Transportation’s Standard Specifications for Highway and Bridge Construction shall



apply in addition to the following.
1.0 DESCRIPTION

1.01 This work shall consist of implementing an approved traffic control plan in
conformance with the contract and the Manual of Uniform Traffic Control Devices,
NMDOT Standard Specifications, ATSSA Quality Standards for Work-zone Traffic
Devices, and Los Alamos County Code. The Contractor shall submit his proposed
traffic control plan to the Project Manager and the LAC Traffic Division or designee for
review and approval prior to implementation.

1.02 Traffic Control Plan: The Traffic Control Plan (TCP), shall be detailed
drawing which conforms to the Manual on Uniform Traffic Control Devices (MUTCD)
and represent the area in which the work is to be performed. The TCP shall include the
following items:

1. Alist of all devices that will be used to complete the work zone.

2. Speed limits in all areas affected by the work zone.

3. All distances and measurements specific to the work zone, i.e., taper
lengths, spacing between devices, buffer zone, etc.

4. Driveways, business entrances, sidewalks, crosswalks or any other public or
private right-of-way that may be affected by this work zone.

5. Name and contact phone number for the onsite Traffic Control Supervisor.

6. All devices specific to nighttime operations.

2.0 MATERIALS

2.01 All materials necessary to complete the work shall conform to the applicable
requirements which include, but are not limited to SECTION 701-TRAFFIC
SIGNS & SIGN STRUCTURES, SECTION 702 — TRAFFIC CONTROL
DEVICES FOR CONSTRUCTION, SECTION 704 — PAVEMENT
MARKINGS.

2.02 Traffic Control Devices: Prior to commencement of work or placement of
devices on the roadway; all devices shall comply with the acceptable
standards as set forth in the ATSSA Quality Standards for Work Zone
Traffic Control Devices. A copy of this standard is available in the Traffic
Engineering Office for review prior to initial setup. Prior to approval of the
traffic impedance permit, the contractor must schedule an inspection of all
devices with the County Project Manager and Traffic Division.

3.0 CONSTRUCTION REQUIREMENTS.

3.01  All construction shall be affected by the Contractor in accordance with the
applicable specifications and the approved traffic control plan.



3.02

3.03

3.04

3.05

All materials and devices shall be maintained and replaced, if necessary,
for the duration of the project.

Traffic control shall be maintained in conformance with SECTION 618 —
TRAFFIC CONTROL MANAGEMENT, for the duration of the project.

Traffic Control Supervisor. A Traffic Control Supervisor will be
designated and be available for callout 24 hours per day throughout the
duration of the traffic permit. The Traffic Control Supervisor shall be
certified in Work Zone Traffic Control and will perform daily onsite
inspections on the work zone. Inspection sheets are available at the Los
Alamos County Traffic Engineering Office. These inspections will occur
twice daily and once nightly if the traffic control devices will be in place
during nighttime hours.

Inspection: Random daytime and nighttime inspections will be performed
by Los Alamos County Traffic Engineering staff, any deficiencies noted
will be immediately brought to the attention of the Traffic Control
Supervisor who will be expected to correct the problem(s) immediately
and record the incident. The Traffic Control Supervisor will immediately
report all accidents related to this work zone to the Los Alamos Police
Department, County Project Manager, and Los Alamos County Traffic
Engineering Staff. All incidents and accidents will be recorded in the Work
Zone Daily Inspection Log. The Work Zone Daily Inspection Log will
be brought in to the Los Alamos County Traffic Engineering Office
no later than 12:00 p.m. every Monday (excluding holidays) for
inspection and review.

It is the ultimate responsibility of the contractor and his/her employees to maintain
a safe and proper work zone at all times.

7.11 TRAFFIC SIGNAL AND HIGHWAY LIGHTING SYSTEMS

SPECIAL PROVISIONS MODIFYING

SECTION 705

GENERAL REQUIREMENTS FOR TRAFFIC SIGNAL AND HIGHWAY LIGHTING

SYSTEMS

All pertinent provisions of the New Mexico Department of Transportation Standard
Specifications for Highway and Bridge Construction, Current Edition, shall apply except
as modified herein:

705.3 CONSTRUCTION REQUIREMENTS.

705.31 General.



In Section 705.31 General., delete the entire subsection and substitute the
following:

Electrical work shall conform to NEC requirements and to applicable local
ordinances. The Contractor shall obtain a permit from the State Electrical Board (or
equivalent state or local agency) prior to constructing traffic signals, highway lighting
systems, or other electrical installations required by the contract. The Contractor shall
provide permit proof to the Project Manager before work begins.

A licensed journeyman electrician(s) must be on site and directly supervise the
installation of all signalization and lighting work.

In addition, the Contractor shall obtain approval from the local power company for
the exact location of the electric service before its installation.

Prior to final inspection of the project, the Contractor shall submit evidence to the
Project Manager that all electrical work and installations have been inspected and
approved by an authorized representative of the State Electrical Board, the County
Transportation Division, and County Utilties Department. All systems shall be
complete and in operation to the satisfaction of the Project Manager at the time the
work is accepted.

It shall be the Contractor’s responsibility to know the requirements of the NEC and
all local requirements, and to notify the Project Manager promptly of any conflicts with
the contract documents.

7.12 TRAFFIC SIGNAL AND LIGHTING - LIGHTNING PROTECTION SYSTEM

NEW MEXICO DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISIONS MODIFYING

SECTION 705A
GENERAL REQUIREMENTS FOR TRAFFIC SIGNAL AND HIGHWAY LIGHTING
SYSTEMS

All pertinent provisions of the New Mexico Department of Transportation Standard
Specifications for Highway and Bridge Construction, Current Edition, shall apply except
as modified herein:

In Section 705, supplement the following Los Alamos County Specification:

Los Alamos County Transportation Division
Traffic Operations Specification
Lightning Protection System



The contractor shall furnish all labor, materials, equipment and services to provide a
complete lightning protection system for the traffic signal components(s) included in
this contract. The system(s) shall include strike termination devices, interconnecting
conductors, a proper grounding system, interconnection with other grounded systems,
and surge suppression at service disconnects. The system design shall comply with
the National Fire Protection Association (NFPA) Standard if 780, the Lightning
Protection Institute (LPl) Standard if 175, and Underwriters’ Laboratories, Inc. (UL)
Standard 1* 96A. The manufacturer of the material components shall be a
manufacturer member of the Lightning Protection Institute, and all materials shall be
listed and labeled in accordance with the requirements of UL Standard 1* 96. The
system installation shall be made by a licensed Lightning Protection Installer under the
supervision of an LPI Certified Master Installer, proof of licensing and certification will
be required. Upon completion the contractor will deliver to the owner an as-built
drawing and the appropriate system Certification documents under the UL & LPI

programs.

7.13 TRAFFIC SIGNAL ASSEMBLY - (LED) PEDESTRIAN SIGNAL - (LED)

All provisions of Section 712 — Signal Assemblies of the New Mexico Department
of Transportation Standard Specifications for Highway and Bridge Construction,
Current Edition, shall apply except as modified herein:

NEW MEXICO DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISIONS FOR

TRAFFIC SIGNAL ASSEMBLY—(LED)
PEDESTRIAN SIGNAL—(LED)
SECTION 712-A

1.0 DESCRIPTION.

All provisions for signal assemblies with incandescent light and pedestrian signal
with neon or incandescent lighting applies, except that the optical units will be replaced
with light emitting diodes (LED) as the light source. Each light emitting diode signal
module shall be designed to be installed in the doorframe of a standard traffic or



pedestrian signal housing.
2.0 MATERIALS.
2.1 Traffic Signal Assembly (LED).

2.1.1 Optical Units.

Light emitting diode signal modules shall be designed as retrofit replacements for
optical units of standard traffic signal sections and shall not require special tools for
installation. Light emitting diode signal modules shall fit into existing traffic signal
section housings built in conformance with the requirements in the Institute of
Transportation Engineers (ITE) publication ST-008B, “Vehicle Traffic Control Signal
Heads (VTCSH)” without modification to the housing.

(a) Installation of light emitting diode signal modules shall not require the removal of
material in the traffic signal section except the optical unit components, that is, lens,
gaskets, lamp, lamp socket and reflector. Installed light emitting diode signal modules
shall fit securely in the doorframe and shall be weather tight.

(b) Connections shall be to the terminal block in the signal face or shall utilize an
adapter that screws into the medium base lamp socket. Splices will not be allowed.

(c) The lens of the light emitting diode signal module shall be integral to the unit, shall
be convex with a smooth outer surface and shall be made of ultraviolet stabilized
plastic or glass. The lens shall be capable of withstanding ultraviolet (UV) (direct
sunlight) exposure for a minimum period of 48 months without exhibiting evidence of
deterioration.

(d) If a polymeric lens is used, a surface coating or chemical surface treatment shall be
used to provide front surface abrasion resistance.

(e) Light emitting diode signal modules shall be rated for use in the operating
temperature range of —-40°C to +74°C.

(f) Light emitting diode signal modules shall be protected against dust and moisture
intrusion in conformance with the requirements in NEMA Standard 250-1991 for Type 4
enclosures to protect the internal components.

(9) Light emitting diode signal modules shall be a single, self-contained device, not
requiring on-site assembly for installation into existing traffic signal housing. The power
supply for the light emitting diode signal module shall be integral to the unit.

(h) The light emitting diode signal module assembly shall be manufactured to withstand
mechanical shock and vibration from high winds and other sources.

(i) The minimum initial luminous intensity values for light emitting diode signal modules
shall conform to the requirements in Section 11.04 of the Institute of Transportation



Engineers (ITE) publication ST-008B, “Vehicle Traffic Control Signal Heads (VTCSH)"
at 25°C.

(i) Light emitting diode signal modules shall meet or exceed 85 percent of the standard
light output values specified in VTCSH, after 48 months of continuous use over the
temperature range of -40°C to +74°C in a traffic signal operation.

(k) The measured chromaticity coordinates of light emitting diode signal modules shall
conform to the requirements for chromaticity in Section 8.04 and Figure 1 of VTCSH

over the temperature range of -40°C to +74°C.

() The luminous intensity measurements shall be taken over the temperature range of
-40°C to +74°C.

(m)Color requirements shall be measured while operating throughout the temperature
range of -40°C to +74°C.

(n) Light emitting diode signal modules shall operate over a voltage range from
120VAC: 80V to 135V, 240VAC: 184V to 276V, 12VDC: 8V to 24V at a frequency of 60
Hz +3 Hz. The light emitting diode circuitry shall prevent perceptible flicker over the
specified voltage range. The fluctuations of line voltage shall have no visible effect on
the luminous intensity of the indications.

(o) Wiring and terminal blocks shall conform to the requirements in Section 13.02 of
VTCSH. Two secured, color coded 600 V, 20 AWG minimum, jacketed wires,
conforming to the National Electric Code, rated for service at or greater than 105°C,
are to be provided for electrical connection for each light emitting diode signal module.

(p) The light emitting diode signal module on-board circuitry shall include voltage surge
protection to withstand high-repetition noise transients as specified in Section 2.1.6 of
NEMA Standard TS2-1992.

(q) Light emitting diode signal modules shall be operationally compatible with currently
used controller assemblies (solid state load switches, flashers and conflict monitors).

(r) Light emitting diode signal modules and associated on-board circuitry shall meet
Federal Communications Commission (FCC) Title 47, Sub Part B, Section 15
regulations concerning the emission of electronic noise.

(s) Light emitting diode signal modules shall provide a power factor of 0.90 or greater
while operating throughout the temperature range of -40°C to +74°C.

(t) Light emitting diode signal modules shall be compatible with the controller unit,
conflict monitor and load switch.

2.2 Pedestrian Signal



2.2.1 Pedestrian Signal (LED)

Light emitting diode pedestrian signal modules shall be designed as retrofit
replacements for optical units of standard pedestrian signal sections and shall not -
require special tools for installation. Light emitting diode signal modules shall fit into
existing pedestrian signal section housings built in conformance with the requirements
in the Institute of Transportation Engineers (ITE) publication ST-008B, “Vehicle Traffic
Control Signal Heads (VTCSH)” without modification to the housing.

(a) The LED signal module shall consist of a double side-by-side message combining
the symbols of a hand and walking person. The LED’s shall be arranged in a manner
to form an outline of the symbols. The shape of the outline shall conform to the
standard symbols for pedestrian signals.

(b) The measured chromaticity coordinates for the “lunar white” walking person and the
“Portland orange” hand shall conform to the chromaticity requirements of section 8.04
and Figure 1 of the VTCSH standard. The chromaticity measurements shall remain
unchanged over the input line voltage range of 80 VAC to 135 VAC for 120AC, 184
VAC to 276 VAC for 240 AC, 8V to 24V for 12 DC.

(c) The LED’s shall be distributed evenly along the message outline. The distance
between each LED shall not vary more than 10%. The hand/man symbols shall be not
less than 10" in height and 6.5 “ in width. The individual LED light sources shall be
interconnected so that a catastrophic failure of single LED will result in a total loss of
not more than 3 LED’s or 5% of the signal light output. There shall be no electronic
components visible on the front of the display face. The display face shall consist
solely of LED’s mounted on a mat black PCB.

(d) The LED Signal module shall be rated for use in the ambient operating temperature
range of -40°C (-104°F) to +74°C (+165°F.) The LED module shall be completely
sealed against dust and moisture intrusion per the requirements of NEMA Standard
250 — 1991 sections 4.7.2.1 and 4.7.3.2 for type 4 enclosure to protect all internal
components.

(e) The LED signal module shall be a single, self-contained device, not requiring on-
site assembly for installation into existing traffic signal housing. The assembly of the
LED module shall be designed to assure all internal components are adequately
supported to withstand mechanical shock and vibration from high winds and other
sources.

(f) The driver board shall drive the LED’s at a DC current not exceeding the maximum
rating recommended by the LED manufacturer (20ma). The driver board shall regulate
the LED drive current on both hand/man messages to compensate for line voltage
fluctuations over the range of 80VAC to 135 VAC for 120 V, 184 VAC to 276 VAC for
240 V. The luminous output shall not vary more than 10% over the voltage range and
shall not be perceptible to the human eye. The drive circuitry shall include voltage
surge protection to withstand high-repetition noise transients and low-repetition high-
energy transients as stated in section 2.1.6, NEMA Standards TS-2, 1992. The on-



board circuitry shall meet FCC title 47, Sub-Part B, Section 15 regulations concerning
the emission of electronic noise. The circuitry shall ensure compatibility and proper
triggering and operation of load switches and conflict monitors in signal controllers
currently in use by the procuring traffic authority.

(9) In order to reduce long term degradation to LED’s the signal modules shall be
designed to reduce the intensity of light output in response to diminished ambient light
level. The dimming circuit shall have a 30-sec. delay to prevent interference caused by
shadows or headlights. A switch or jumper connector shall be provided to allow user to
disable the dimming feature.

3.0 CONSTRUCTION REQUIREMENTS.
3.1 Installations and Training.

The contractor shall install LED signal assemblies per the manufacturer's
recommendations. All material shall be new.

3.2 Warranties and Maintenance.

(a) The Contractor shall obtain and assign to the Department all manufacturers and
producer’s guarantees or warranties which are normally provided as customary trade
practice for items and materials incorporated into the work. In the absence of a
manufacturer’s or producer’s guarantee, the Contractor warrants that mechanical and
electrical equipment and material incorporated into the work are free from any defects
or imperfections in workmanship and material for a period of six months after
acceptance by the Department staff. The Contractor shall be responsible for repairing
any malfunction or defect in any such equipment or material, which develops during the
six-month period at no cost to the Department.

(b) The Contractor shall also supply installation guide and user manuals to the
Department for the equipment incorporated in the project.

(c) The Contractor shall provide the Department with a Certificate of Compliance from
the manufacturer in conformance with the requirements in these specifications. The
certificate shall also include a copy of applicable test reports on the light emitting diode
sighal and pedestrian modules.

7.14 TRAFFIC DETECTORS

All provisions of Section 713 — Detectors of the NMDOT Standard Specifications
for Highway and Bridge Construction, Current Edition, shall apply except as modified
herein.

713.2 MATERIALS



713.21 Vehicle Detector. Unless otherwise specified, video detection systems
shall be installed instead of loop vehicle detection systems. The system shall be
installed in conformance with the current NMDOT standard.

7.15 LUMINARIES
All provisions of Section 716 — Luminaires of the NMDOT Standard Specifications

for Highway and Bridge Construction, Current Edition, shall apply except as modified
herein.

716.2 MATERIALS

716.28 Lamps.

Insert the following text:

“No Mercury Vapor Luminaries shall be used.”
7.15 TRAFFIC SIGNAL CONTROLLERS

NEW MEXICO DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISIONS MODIFYING

SECTION 714
TRAFFIC SIGNAL CONTROLLERS

All pertinent provisions of the New Mexico Department of Transportation Standard
Specifications for Highway and Bridge Construction, Current Edition, shall apply except
as modified herein:

In Section 705, supplement the following Los Alamos County Specification:

Los Alamos County Transportation Division
Traffic Operations Specification

Cabinet & Terminal Facility Specifications TS2

4.0 TS 2 CABINET ASSEMBLY

4.0.1 This specification describes the minimum acceptable requirements for a
TS 2 cabinet assembly to house a NEMA TS 2 Type 2 solid-state full-actuated
controller unit. The assembly shall include the cabinet, flasher, card rack(s), an external
power supply, two bus interface units, six flash transfer relays and 16 load switches. All
cabinets shall include appropriate mounting hardware. Any cabinet specifications not



specifically referred to in this document shall be required to conform to standards
contained in NEMA Standards Publication TS 2 -2003 v02.06

4.1 Construction Requirements

411 Traffic signal controller cabinets shall normally be installed on concrete
bases at the location shown in the contract or as directed by the Project Manager. The
cabinet door shall face away from the street unless otherwise specified in the contract.
Upon installation of a ground-mounted controller cabinet, the necessary grout or
caulking shall be placed between cabinet and concrete base to provide a weather
resistant, dust-tight installation. No conduit entry shall be made into the side of the
cabinet.

41.2 Ground-mounted control cabinet foundations shall be the flush-top type
or as shown in the contract. All anchor bolts shall be properly located and placed
during concrete placement for the cabinet to be furnished. A Class A concrete base
pad shall be placed in front of control cabinet foundations. The concrete pad shall be
constructed as detailed in contract drawings.

4.2 Cabinet Design Requirements

421 The cabinet shall be constructed using unpainted sheet aluminum with a
minimum thickness of 0.125". No wood, wood fiber products, or other flammable
material shall be used in the cabinet. All welds shall be neat and of uniform
consistency.

422 The size of the cabinet shall be size “7” as defined by TS 2 Clause 7.3 of
the NEMA Standard Publication TS 2- 2003, as specified by the plans. The load bay
shall be configuration 4 (16 position) as defined by 152 Clause 5.3, as specified by the
plans.

423 Two aluminum-lifting eyes or ears shall be attached to the cabinet with a
single carriage bolt or dual carriage bolts each to permit lifting the cabinet with a sling.
The corners of each eye or ear shall be rounded and in the down position when
shipped.

424 Vertical shelf support channels shall be provided to permit adjustment of
shelf location in the field. The channels shall have a single continuous slot to allow
shelves to be placed at any height within the cabinet. Channels with fixed notches or
holes are not acceptable.

4.2.5 Each cabinet shall be equipped with an extra set of unistrut channels or a
keyhole panel on either side of the front section of the cabinet to permit the purchaser
to mount additional equipment as necessary.

4.2.6 Shelves shall be at least 15” deep and be located in the cabinet to
provide a 0.5” clearance between the back of the shelf and the back of the cabinet. A



1.5” drawer shall be provided in the cabinet, mounted directly beneath the controller
support shelf. The drawer shall have a hinged top cover and shall be capable of storing
documents and miscellaneous equipment. This drawer shall support to 50 Ibs in weight
when fully extended. The drawer shall utilize ball bearing type runners to open and
close smoothly. Drawer dimensions shall make maximum use of available depth
offered by the controller shelf and be a minimum of 24”.

4.2.7 Three shelves shall be provided in the cabinet and shall be at minimum
12” apart in height. There shall be sufficient shelf space to accommodate a controller
unit 13” high, an MMU, one 8 position card rack and one external power supply. An
additional space at least 12" high, 13” wide, and 12" deep shall be provided. The
controller unit, MMU, card racks, and power supply shall be placed on the shelves in
such a manner that sufficient ventilation is provided to all components. Labels showing
the proper placement of each component shall be provided along the shelves to ensure
proper placement.

4.2.8 The cabinet shall be vented and cooled by 2 thermostatically controlled
fans. The fans shall be a commercially available model with a capacity of at least 3.5
yd3 / mm. A thermostat for each fan shall be adjustable in the range of 20° C to 70° C.
A press-to-test switch shall be provided to test the operation of the fans. An exhaust
plenum divider shall be incorporated to prevent recirculation of air in the case of only
one fan running.

429 The cabinet shall be provided with a unique five digit serial number which
shall be stamped directly on the cabinet or engraved on a metal or metallic mylar plate,
epoxied or riveted with aluminum rivets to the cabinet. The digits shall be at least .25”
in height and located on the upper right sidewall of the cabinet near the front.

4.3 Cabinet Doors

431 The cabinet shall be equipped with full-size doors in front and rear that
will provide access to the cabinet. The doors shall be provided with a full-length piano
hinge with stainless steel pins spot-welded at the top of the hinge.

The hinge shall be mounted so that it is not possible to remove it from the door or
cabinet without first opening the door. The bottom of the door opening shall extend at
least to the bottom level of the backpanel. The doors and hinges shall be braced to
withstand 50 Ibs per vertical foot of door height load applied to the outer edge of the
door standing open. There shall be no permanent deformation or impairment of any of
the door or the cabinet body when the load is removed.

4.3.2 The cabinet doors shall be provided with a door stop at the top and
bottom of each door which holds the door open at the 90°(£10°), 120° (£10°) and 160°
(£10°) positions. Doorstops shall be designed to prevent accidental release of the
doorstop. The stop and catch arrangement shall be capable of holding the door open at
90° with a load of 15 Ibs per square foot applied uniformly over the face of the door.

4.3.3 A three point latch is required on front and rear doors. The latching



means shall be operable without the use of tools. Rotation of the door handles shall not
extend beyond the perimeter of the door at any time. The operation of the handle shall
not interfere with the key, police door, or any other cabinet mechanism or projection.

434 The cabinet doors shall be fitted with a Number 2 Corbin lock and a
stainless steel handle with a 0.75” (minimum) diameter shaft (or equivalent cross-
sectional area for a square shaft). The lock and latch design shall be such that the
handle cannot be released until the lock is released. Two keys shall be provided for
each cabinet. The external handles shall provide a means of externally padlocking the
latching mechanism. A lock with a 0.375” diameter shackle shall be accommodated. A
gasket shall be provided to act as a permanent dust and weather resistant seal at the
controller cabinet door facing. The gasket material shall be of a nonabsorbent material
and shall maintain its resiliency after long-term exposure to the outdoor environment.
The gasket shall have a minimum thickness of 0.25'. The gasket shall be located in a
channel provided on the cabinet or on the door(s). An “L” bracket is acceptable in lieu
of this channel if the gasket is fitted snugly against the bracket to insure a uniform dust
and weather resistant seal around the entire door facing. Any other method is subject
to written purchaser approval during inspection of an order.

4.3.5 A locking auxiliary police door shall be provided in the front door of the
cabinet to provide access to a panel that shall contain a signal shutdown switch and a
signal flash switch. The police door shall be gasketed to prevent entry of moisture or
dust and the lock shall be provided with one brass key. The police door shall be
provided with a lock that can be operated by a police key, Corbin Type Blank No.
04266 or equivalent. Two keys shall be furnished with each cabinet.

4.3.6 The intake for the vent system shall be filtered with a permanent air filter.
The minimum filter dimensions shall be 16” wide by 12” high by I” thick. The filter shall
be securely mounted so that any air entering the cabinet must pass through the filter.
The cabinet opening for intake of air shall be large enough to use the entire filter. The
air intake and exhaust vent shall be screened to prevent entry of insects. The screen
shall have opening no larger than 0.25” sq. The total free air opening of the exhaust
vent shall be large enough to prevent excessive back-pressure on the fan.

4.4 Wiring

441 All wiring within the cabinet shall be neat and routed such that opening
and closing the doors or raising or lowering the back panel will not twist or crimp the
wiring. All wiring harnesses shall be braided, sheathed in nylon mesh sleeving, or
made of PVC or polyethylene insulated jacketed cable. All connecting cables and wire
runs shall be secured by mechanical clamps. Stick-on type clamps are not acceptable.
Wiring leading to the cabinet door shall be sheathed in nylon mesh sleeving or be PVC
jacketed cable only. All SDLC cabling shall be Belden #7203A or approved equivalent.

442 Size

A. All conductors between the main power circuit breakers and the signal power
contactor shall be a minimum size 10 AWG stranded copper. Load switches shall be



bussed in groups of four. The bus conductor for each group shall be a minimum size
12 AWG stranded copper. All conductors carrying individual signal lamp current shall
be a minimum size 16 AWO stranded copper. All AC service lines shall be of sufficient
size to carry the maximum current of the circuit or circuits they are provided for.
Minimum cabinet conductor wire size shall be 22 AWG stranded copper. All wiring and
insulation shall be rated for 600 V or greater.

B. Conductors for AC common shall be white. Conductors for equipment grounding
shall be green. All other conductors shall be a color different than the foregoing.

443 A barrier terminal block with a minimum of three compression fitting
terminals designed to accept up to a #4 AWG stranded wire shall be provided for
connection of the AC power lines. The block shall be rated at 50 Amperes.

444 All terminals shall be permanently identified in accordance with the
cabinet wiring diagram. Where through-panel solder lugs or other suitable connectors
are used, both sides of the panel shall have the terminals properly identified.
Identification shall be permanently attached and as close to the terminal strip as
possible and shall not be affixed to any part that is easily removable from the terminal
block panel.

A. Each controller input and output function shall be distinctly identified with no
obstructions, at each terminal point in the cabinet, with both a number and the function
designation. The same identification must be used consistently on the cabinet wiring
diagrams.

B. Each load switch socket shall be identified by phase number, overlap number,
and pedestrian phase number as applicable. No cabinet equipment, including the load
switches themselves, may obstruct these identifications.

C. Each flash transfer base and power relay base shall be properly identified with
no possible obstructions.

D. Each harness within the cabinet shall be distinctly identified by function on the
connector end.

E. The flasher socket shall be distinctly identified with no possible obstruction.

F. All other sockets needed within the cabinet to fulfill the minimum requirements of
the Invitation to Bid, or attachments thereof, shall be distinctly identified.

445 The controller unit harness (A plug) shall be long enough to reach any
point 16” above the timer shelf. The MMU harness and any required auxiliary harness
shall reach 24” from the MMU shelf.

4.4.6 An unused, spare terminal block providing ten terminals shall be
provided. This block shall be double 8-32 X 5/I 6” binder head screw design with
shorting bars. These terminal strips shall be located on the lower third of either side of
the cabinet.

447 Copper ground buses shall be provided for both the power supply neutral
(common) and chassis ground. Each bus bar must provide a minimum of ten unused



terminals with 8-32 X 5/16” or larger screws. The AC neutral and chassis ground buses
shall be jumpered together with a minimum #10 AWG wire.

448 Three 20 Ampere and one 50 Ampere thermal-magnetic type circuit
breakers shall be mounted and wired in the cabinet. One 20 ampere breaker shall
protect the base light, trouble light & GFCI duplex receptacle. One 20 ampere breaker
shall protect 3 duplex receptacles, and the fans. One 20 ampere breaker shall be for
the two-circuit flasher. The 50 ampere breaker shall protect the signal load circuits,
controller circuits, MMU, and card rack detector power supply. The breakers shall be
Square "D" QUO 150 Series, or approved equivalent.

449 The circuit breakers shall be equipped with solderless connectors and
installed on the right side wall (facing the cabinet) inside the cabinet. The breakers
shall be easily accessible. The breakers shall be positioned so that the rating markings
are visible.

4.410 A Ground Fault Circuit Interruption (GFCI) type duplex receptacle shall be
mounted and wired in the lower right side wall of the cabinet. Three additional duplex
(non-GFCl) receptacles (for use with communication and video functions) shall be
mounted and wired in the upper left side of the cabinet behind the preempt /
interconnect panel. These receptacles shall be wired on the load side of the 20 Amp
circuit breaker.

4411 The above breakers are in addition to any auxiliary fuses that may be
furnished with the controller to protect component parts, such as transformers, etc.

4412 The cabinet shall include a pluggable surge protection unit on the AC
service input that meets or exceeds the following requirement: (EDCO SHA-1250 or
equivalent utilizing 12 pin and 2 guide pins Beau connectors). The surge arrestor shall
be a multi stage series hybrid type power line surge device. The surge arrestor shall be
installed between the applied line voltage and earth ground. The unit shall have 2 LED
indicators for operational display status. The surge arrestor shall be capable of
reducing the effect of lightning transient voltages applied to the AC line and provide
filtering that conforms to 50kHz with a minimum insertion loss of 50db. The arrestor
shall conform to the following

Peak surge current for an 8 X 20 microsecond waveform; 20,000 A for 20
occurrences.

Clamp voltage at 20,000 A; 280 V maximum.

Maximum continuous operating current at 120 V/GO Hz: 15 A

Series Inductance: AC Line/AC Neutral — greater than 20 mh typical.
Response time: (<a nanosecond) Voltage never exceeds 280V during surge.

Temperature range: -40 to t85 degrees Celsius



Spike suppression for +/- 700V spike: +/- 40 V deviation from sine wave all phase
angles between 0 and 180 degrees.

The arrestor shall have the following terminals:

1) Main Line (AC line first stage terminal)

2) Main Neutral (AC neutral input terminal)

3) Equipment Line In (AC line second stage input terminal, 10A)

4) Equipment Line Out (AC line second stage output terminal, 10A)
5) Equipment neutral out (neutral terminal to protected equipment)
6) Ground (GND) (earth connection).

The arrestor shall be encapsulated in a flame-retardant material.
The equipment line out shall provide power to the controller.

4.413 The suppresser ground connection shall be connected to the cabinet by
means of a short, copper ground strap. The strap shall be bonded to the cabinet.

4.414 The suppresser shall be connected to the line filter as recommended by
the manufacturer. Number 10 AWG or larger wire shall be used for connections to the
suppresser, line filter and load switch bus.

4415 A fluorescent light, with switch and rapid start ballast, shall be installed in
the cabinet. This light shall turn on when the cabinet door is opened, and turn off when
the cabinet door is closed. An MOV or other such transient suppression device shall be
placed across the AC power input to the light.

4416 A radio frequency interference (RFI) suppresser shall be provided and
installed on the load side of the signal circuit breaker and shall be protected by the
surge protector. This filter shall be rated at 50 amperes and shall provide a minimum
attenuation of 50 decibels over the frequency range of 200 Kilohertz to 75 Megahertz.

4.417 Transient suppression devices shall be placed on the coil side of all
relays in the cabinet. DC relay coils shall have, as a minimum, a reversed biased diode
across the coil. AC relays shall have MOV'’s or equivalent suppression across their
coils. RC networks are acceptable. One suppression device shall be supplied for each
relay.

4.418 Except where soldered, all wires shall be provided with lugs or other
approved terminal fittings for attachment to binding posts. Insulation parts and wire
insulation shall be insulated for a minimum of 600 volts.



4.419 The outgoing traffic control signal circuits shall be of the same polarity as
the line side of the power source.

4.4.20 A switch shall be provided on the inside face of the cabinet door that shall
be labeled “NORMAL-FLASH.” The switch shall operate according to Figure 5-5 of the
NEMA Standard Publication TS 2— 2003.

4.4.21 A switch shall be provided near the “FLASH-NORMAL” switch to cause
the controller unit, and any auxiliary equipment, to stop timing. It shall be labeled
“STOP TIMING".

4422 A switch shall be provided near the “STOP TIMING” switch to de-
energize the controller and auxiliary equipment when switched to the off position. It
shall be labeled “CONTROLLER ON/OFF”

4423 The cabinet shall be wired so that activation of the MMU will cause the
controller unit, and any auxiliary equipment, to stop timing.

4.4.24 Conflict and manual flash shall be wired for all red.

4.4.25 The cabinet shall be designed and equipped with enough transfer relays
for the purchaser to change any mainstreet indications (movements 2, 6, and/or 1, 5) to
amber for the conflict and/or manual flash operation on the face of the back panel or a
side panel, using only simple tools.

4.4.26 Transfer relays shall be the plug-in type manufactured by Midtex (Part
No. 136-62T3A1) or AEMCO (Part No.136-4992), or equivalent. The relays shall have
contacts a minimum of 3/8” diameter in size and shall be rated at a minimum of 30
Amps 102/240 VAC, 20 Amps 28 VDC.

4.4.27 The red enable and remote reset from the MMU shall be terminated on
the face of the back panel.

4428 A 75 Amp, solid-state relay shall be wired between the RFI filter output
and the signal power bus. The relay shall be energized to provide power to the signal
bus. The relay shall be mounted to a heat sink designed to aliow the maximum current
flow allowed by the main breaker at 740 C without damaging the relay.

4429 All exposed AC wiring points, including the RFI filter, surge suppresser.
and solid state relay shall be covered with a clear non-conductive plastic cover to
prevent accidental contact. Unless otherwise noted in this specification, wiring at
terminal strips is exempt from this requirement.

4430 The load switch outputs shall be brought out through posted 10-32 X
5/16" binder head screw terminals. All field terminals shall be clearly labeled. Field
wiring for the signal heads shall be connected at this terminal strip.



4431 The cabinet shall include a door switch to log an event to the system
master that the door is either open or ajar.

5.0 DETECTOR PANEL AND CARD RACK

5.1 The cabinet shall have a detector panel mounted on the left side of the cabinet.
This panel shall provide for all connections between loops at the street and the detector
amplifiers as described in the following sections.

5.2 Detector Card Rack

5.2.1 The card rack for the cabinet configuration (16 position back panel) shall
be TS 2 detector rack configuration 2 and shall accommodate up to eight (2) two
channel or four (4) four channel TS 2 detector units. The detector rack shall be
configured concurrently in 2 channel operation.

5.2.2 The detector card rack shall have a rigid frame and shall be fabricated
from aluminum and shall have slots set in a modular fashion such that the PCB edge
connectors shall plug into the rear while sliding between top and bottom card guides for
each module. Mounting flanges shall be provided and be turned outward for ease of
access. The detector card rack shall be bolted to a cabinet shelf. It shall be possible to
unbolt the rack using simple tools.

5.2.3 All wiring to the rack shall be labeled and neatly run to other parts of the
cabinet and detector termination panel. All loop inputs shall be wired with shielded
twisted pair leads (Beldon 9451, 2 conductor, 22 AWG w/ 24 AWG drain wire, shielded
cable or approved equivalent) to improve signal isolation. All grounds within the twisted
pair leads shall be connected at the detector terminal panel.

5.24 The slots shall be numbered 1 to 8 left to right when viewed from the front
of the rack. A flange shall be provided on the top and the bottom of the rack to label
each individual channel.

5.25 The Detector DC Supply shall be bussed to a common point and wired to
the Intersection Detector Panel.

5.2.6 The Chassis Ground shall be bussed to a common point and wired to the
Detector Panel.

5.2.7 The Logic Ground shall be bussed to a common point and wired to the
Detector Panel.

5.2.8 The Data Address for the detector channels shall be according to TS 2.

53 Detector Panel



5.3.1 The Detector Panel shall provide all connections between the detector
loops and the detector amplifiers.

5.3.2 The panel shall be constructed of 2.28 mm formed aluminum.

5.3.3 The panel shall contain a series of 10mm vertical slots to accommodate
6.7mm mounting bolts.

534 All inputs from the loops shall be brought through posted 10-32 X 5/16
inch binder screw terminals or 8-32 X 5/16 inch binder screw terminals.

5,3.5 Each loop pair shall be protected by lightning surge suppressers pre-
approved for use on loop detector inputs by the Divisions’ Traffic Operations Manager.
The suppressers may be mounted either on the front or behind the panel.

5.3.6 The detector panel shall provide the following connection points as a
minimum for sixteen (16) detectors:

CONNECTION POINT NO. OF CONNECTION POINTS
EXTERNAL 24V POWER SUPPLY 1

LOOP INPUTS 32,2 FOR EACH DETECTOR

LOGIC GROUND 1

SPARES 6

CHASSIS GROUND BUS | BUS

5.3.7 A chassis ground bus bar shall be provided on the panel and connected
to the cabinet by an insulated braided copper ground strap and shall be tied to the loop
lead-in grounds. The strap shall be bonded to the cabinet.

5.3.8 An additional neutral bus bar shall be provided on the panel and tied to
the pedestrian commons.

5.39 Toggle switches shall be provided to permit the user to input a vehicle or
pedestrian call to the control unit. Switches will be provided as follows:

One per detector channel and a minimum of 4 pedestrian switches shall be
provided

Toggle switch panel shall be mounted in a location that will prevent accidental
activation or movement of the switches.

54 Detector Rack BIU
5.4.1 The detector rack shall utilize a BIU conforming to the requirements of

Section 8 in the publication: NEMA Standards Publication TS 2 -2003 v02.06. The
detector rack BIU address inputs shall control the assignment of detector functions as



shown in Table 5-11 and Table 5-12 in the publication: NEMA Standards Publication
TS 2-2003 v02.06

6.0 PREEMPT/COMMUNICATION PANEL

6.1 A preempt / communication panel shall be provided that contains all
interface circuits and wiring for preemption and communication functions. The panel
shall be located on the left side of the cabinet interior.

6.2Three input relay circuits, with 120 VAC coil and contacts rated for the
application, shall be provided on the pre-empt panel. These circuits shall be used to
isolate the incoming preempt commands from the controller unit logic circuitry. The
circuits shall be programmable to operate with either a normally tRelays used shall be
plug-in Potter Brumfield KIOP series / Magnecraft W-78 series or interchangeable
equivalent. The relays shall be mounted in relay sockets.

6.3 Adequate protection of the input relay circuits as well as the preemptor circuitry
shall be provided to eliminate damage or false preemption commands caused by line
transients or lightning surges. The devices shall have a minimum rating of 20 Joules.

6.4 Three momentary test switches, one for each preempt circuit, shall be provided
on the preempt panel. The operator shall not be exposed to hazardous voltages during
operation of the test switches.

6.5All necessary interconnection cables and mounting hardware shall be provided.

6.6 There shall be a switch on the pre-empt / communication panel which shall
release the local controller to operate in an isolated, full-actuated manner, when
necessary for maintenance purposes. The switch positions shall be labeled “SYSTEM”
and “FREFE".

6.7 Terminal connections for 2 twisted pair communication lines shall also be
provided with a coordinated 4 stage electrical protection; including primary over voltage
protection, resettable overcurrent protection, secondary clamping voltage protection,
and fast transient filtering. The secondary over voltage stage shall allow peak voltages
of no more than 250 volts. The fast transient filtering stage shall provide no less than
40 dB / decade of attenuation to transients above the required pass band. The 4-stage
protection shall be provided in an integrated closure with input / output terminations
and ground connection.

7.0POWER SUPPLY

7.1 The power supply shall be a shelf mounted, enclosed, 24 VDC power supply in
accordance to Clause 5.3.5 of the NEMA Standards Publication TS 2-2003.

7.20ne power supply cable per power supply shall be furnished and installed in
each cabinet. The wires shall be terminated to bus bars, terminals on the front of the



back panel, detector panels, or connector as appropriate. The connections shall be
with forked spade lugs or otherwise as needed. Each individual wire shall be cut to the
length required to reach the point at which it is to be connected.

7.3 Electrical requirements for the power supply shall be in accordance with Clause
5.3.5.3 of the NEMA Standards Publication TS 2-2003.

8.0 TWO CIRCUIT SOLID STATE FLASHER

8.1The solid state, two-circuit flasher shall meet the electrical and physical
characteristics described in Clause 6.3 of the NEMA Standards Publication TS 2-2003.
The flasher shall be Type Ill (dual circuit rated at IS Amps per circuit) unit and so
constructed that each component may be readily replaced if needed.

8.2The two-circuit flasher shall be of solid-state design and contain no electro-
mechanical devices.

9.0 CABINET CONTROL & DETECTION HARDWARE

9.1 Los Alamos County shall provide the following equipment for installation in
the traffic signal cabinet:

(1) 1 - Quixote Model 3000-PC-TS2, Type 2 NTCIP, NEMA solid state full-
actuated controller unit.

(2) 1 - Peek Traffic, Double Diamond TS2, 16 channel NEMA MMU

(3) 1 - lteris Vantage EDGE 2 Video detection system which shall consist of
the following:
(a) 2 - EDGE 2 Dual Channel Rack Mount Video Processors
(b) 1 — Vantage eAccess Ethernet communication card with cables
(c) 4 — Vantage RZ4 Color Detection Cameras with mounting brackets
(d) 1 — lteris rack mount 15” Color LCD Video display

(4) 1 — Pelco Spectra IV SE Series Dome PTZ Camera System

(5) 1 — VPort 2310 Series single channel industrial video encoder

(6) 1 — Encom Commpak 4.9 GHz Broadband Ethernet Radio

(7) 1 — EDS-408A Managed Ethernet Switch with 8 10/100

(8) 1 — Tesco Traffic 22BBS, Self-contained battery backup system

10.0 LOAD SWITCH

101 The solid-state load switches shall meet the requirements set forth in
Clause 6.2 of the NEMA Standards Publication TS 2-2003, and shall be “Triple-Signal
Load Switch” type.

10.2 An indicator light for each circuit shall be provided in each load switch.
The indicator light shall be on when a “Low Voltage Active” input to the load switch is
present.



11.0 DOCUMENTATION
111 Each cabinet shall be provided with the following documentation:

A. Three complete, accurate, and fully legible diagrams and one schematic for
every electronic device. This shall include but not be limited to cabinet wiring, back
panel, detector panel, power panel, preempt panel, flasher circuit, load switch, card
rack power supply, bus interface unit, and power supply diagrams.

B. Complete parts list including names of vendors for pads not identified by
universal part numbers such as JEDEC, RETMA, or EIA.

C. Manufacturer’s specifications for cooling fans that includes the CFM rating of
fans.

11.2 Each controller unit shall be provided with the following
documentation:

A. One service manual per unit that includes description of controller unit,
description of its operation, and basic maintenance and troubleshooting information.

B. Two complete, accurate, and readable schematic diagrams for all circuitry in the
controller unit. One set of these diagrams may be included in the service manual.

C. Pictorial of components layout for each circuit board or individual component
identification permanently printed on each circuit board. Regardless of which of the
above is provided, each electronic component on the board will need to be clearly
identified or labeled. This may be included in the service manual.

1.3 Each MMU shall be provided with one each of the following
documentation:

A. Complete and accurate schematic diagram.
B. Pictorial of component’s layout on circuit board(s).

C. One service manual per unit, which includes description of MMU unit,
description of its operation and basic maintenance, and troubleshooting information.

1.4 Bidders shall furnish NEMA certification for the complete cabinet
assembly.

12.0 REQUIREMENTS
121 The supplier’s facilities shall be of sufficient size and staffing that any and

all warranty repairs to the cabinet assembly provided can be made on a timely basis.
Timely return of equipment is interpreted as a period of time no longer than 18



calendar days from the date of receipt by the supplier to the return receipt of the
equipment at the specified location. This requirement may be met by field service.
Failure to meet these requirements may result in rejection of future bids.

12.2 The controller cabinet shall be delivered on 100 mm X 100 mm runners
covered with 12.5 mm plywood to facilitate handling. Runners consisting of stacked 50
mm X 50 mm boards are not acceptable.

12.3 All shelf mount and plug in equipment shall be boxed and securely
packed inside each cabinet.

124 Polypropylene strapping material shall be used to secure all cabinet
components for shipping. All load switches and flash transfer relays must also be
secured, but glass filament tape may be used for these components. Other means of
securing components are acceptable but require written approval by the Traffic
Operations Manager.

13.0 TEST AND ACCEPTANCE OF CONTROLLER CABINET ASSEMBLY

131 The supplier shall burn in each controller cabinet assembly for a period of
48 hours at a temperature of 60° C and for a period of 96 hours at a temperature of 23°
C. A certification shall be included with or attached to each controller cabinet indicating
the dates of the burn in period, number of hours, burn in temperature, and results.

13.2 The purchaser may test any controller cabinet assembly under load in a
shop environment for a period of at least 120 hours. During this time, the entire
controller cabinet assembly will be inspected for compliance with the specifications.

13.3 The purchaser may then perform any or all tests described in NEMA
Standard Publication TS 2-2003 on one or more complete controller cabinet
assemblies on a random sample basis. Testing will be performed in the normal
operating (i.e. non-flashing) range of 95-135 VAC. All traffic signal cabinet assembly
components shall operate normally at 95 VAC as the unit would operate at 120 VAC. If
any of the assemblies fail any of the tests, the supplier will be permitted to make one
complete repair of the order on a timely basis that will be determined by the purchaser
and the testing will be redone. The supplier shall reimburse the purchaser for any
retesting required during acceptance. The cost for each retest will be based on time
and charges and is estimated at $500.00 per test.

13.4 Minor discrepancies noted in sampling and test of this item received shall
be corrected within a maximum of 30 days of written notice of the discrepancies or as
stated in the notice. Major discrepancies that in the opinion of the purchaser will
substantially delay receipt and acceptance of the item will be cause for cancellation of
the purchase order. Discrepancies found in partial shipments shall be corrected prior to
the delivery of subsequent shipments.

13.5 The traffic signal controllers and cabinets shall be identical to the
approved pre-shipment sample. Any deviations from the approved sample shall be



submitted for evaluation and approval before any shipment is accepted for payment.

13.6 Deviations from the approved sample after shipment of any parts of the
order shall be cause for rejection and non-payment of the remainder of the order.
Excessive delays or noncompliance by the vendor at any point in the approval process
may be cause for cancellation and non-payment.

13.7 Date of acceptance will be date that the Los Alamos County Traffic
Operations approves the controller cabinet assembly.

13.8 Los Alamos County Traffic Operations shall be provided closed loop
software to monitor controller operations during testing.

13.9 WARRANTY

14.1 The cabinet assembly including all contents shall be fully warranted for
parts and labor for a minimum of 2 years from the date of acceptance.

14.2 Software / firmware updates shall be included as part of the warranty.

7.13 QUALITY CONTROL/QUALITY ASSURANCE (QC/QA)

All provisions of Section 901 — Quality Control/Quality Assurance (QC/QA) of the
NMDOT Standard Specifications for Highway and Bridge Construction, Current Edition,
shall apply except as modified herein.

Quality Assurance Testing (Acceptance Testing): Sampling and testing
performed by the County, or its designated agent, to determine acceptability for
payment and pay factor.

Laboratory Duties. Perform sampling and testing for materials used in
construction. Comply with standards and ascertain the compliance of materials used.

Promptly notify the County Project Manager/Engineer and project owner of
observed irregularities or deficiencies noted in work or products.

Submit written reports of each test to the County Project Manager/Engineer and
project owner. The frequency of test results and reports will be agreed upon between
the County Engineer and Developer.



MINIMUM TESTING REQUIREMENTS.

ITEM

1 Subgrade Preparation
(a) In-Place Field Densities (Nuclear)

2 Earthwork
(a) Proctors
(b) In-Place Field Densities (Nuclear)

3 Base Course
(a) In-Place Field Densities (Nuclear)
(b) Gradations

4 Plant Mix Bituminous Pavement
(a) Asphalt Content, Gradation and
Air Voids
(b) In-Place Field Densities (Nuclear)
(c¢) Asphalt Cores

5 Backfill (Structure and Pipe)
(a) Proctors
(b) In-Place Field Densities

6 Portland Cement Concrete
(a) Fine Aggregate Gradation
(b) Course Aggregate Gradation
(c) Concrete Cylinders

(d) Air Entrainment
(e) Slump
7 Curb and Gutter
(a) In-Place Field Densities (Nuclear)

8 Sidewalk
(a) In-Place Field Densities (Nuclear)

JOB CONTROL TESTS

1 per 150 feet or any portion thereof

1 per soil change
1 per 500 cubic yards or any portion thereof

1 per 150 feet or any portion thereof
1 per source and per 250 lineal feet of placeme

1 per 500 tons roadway with a minimum
of 2 per day’s run.

1 per 250 feet or any portion thereof

1 per day’s run (Maximum Specific Gravity)

1 per soil change
1 per 100 feet section each per 2 feet of fill
or any portion thereof

1 per 100 cubic yards

1 per 100 cubic yards

1 set (3) per 30 cubic yards with a
minimum of 1 per day’s run.

1 per 30 cubic yards with a
minimum of 1 per day’s run.

1 per 30 cubic yards with a
minimum of 1 per day’s run.

1 per 125 lineal feet or any portion thereof

1 per 125 lineal feet or any portion thereof



The County Engineer or his representative may require additional testing. Each
project will vary in size. The developer will submit in writing a takeoff on roadway
material quantities and proposed minimum testing requirement plan to the County
Engineer for review. The County Engineer will review and notify the developer if the
testing plan is acceptable.

8. ENVIRONMENTAL DOCUMENTATION

8.1 ARCHAEOLOGICAL, HISTORIC, CULTURAL SITES AND LANDMARKS

8.1.1 PURPOSE AND INTENT

The standards of this section are intended to preserve and enhance the unique
heritage of the County of Los Alamos. Standards are established for historic and
cultural sites, landmarks and archaeological sites. Such sites and landmarks include,
but are not limited to, structures which either are designated by the official register of
cultural properties maintained by the New Mexico Cultural Properties Review
Committee or are properties which may contain historic or pre-historic structures, ruins,
sites or objects, desecration or destruction of which would result in an irreplaceable
loss to the public of their scientific, educational, informational, or economic interest or
value. Preservation of historic and cultural sites, landmarks and archaeological sites
shall be achieved by establishing a procedure for discovering, evaluating, reporting and
treating such resources at the planning stage of development proposals.

8.1.2 APPLICABILITY

All development that involves site disturbance shall be required to conduct a
reconnaissance survey and prepare a report demonstrating compliance with the
requirements of this section.

8.1.3 DESIGNATION OF HISTORIC OR CULTURAL SITES AND LANDMARKS

A. Any parcel located in the County on which a structure is located which has been,
or is after the effective date of the Code, placed on the official register of cultural
properties maintained by the New Mexico Cultural Properties Review Committee or the
National Register of Historic Places.

B. Other areas of exceptional historical, archaeological scientific, architectural or
cultural interest or value hereafter designated by the Board as Historic or Cultural Sites
or Landmarks.

8.1.4 REVIEW AND REPORT PROCEDURES FOR DEVELOPMENT

Pursuant to the requirements of in subsections A and B, below, applicants shall
submit 2 copies of reports, drawings, and surveys, describing all proposed changes to
structures, or development. Unless a report is specifically required by the Community
Development Director, individual permits for construction of single dwelling units,
accessory structures, agricultural facilities, roads, utility installations, and land



divisions and subdivisions that create no more than 2 lots, that do not alter any known
historic or cultural site or landmark and lands that have been previously surveyed by a
professional archaeologist and accepted by the Community Development Director are
exempt from these reporting requirements.

A. Historic or Cultural Sites and Landmarks

A report and drawings describing all proposed changes to structures or
development within a historic or cultural site or landmark listed above shall
be prepared by a professional qualified to evaluate, design and report on
such changes. Two (2) copies of this report shall be submitted to the
Community Development Director with the Preliminary Plat submittal. The
report shall include a treatment plan which provides methods by which the
site or landmark affected by the development will be protected, preserved or
salvaged. The treatment plan shall be reviewed by the IDRC, who shall
decide on further course of action regarding treatment.

B. Archaeological Sites
1. Reconnaissance Survey and Report Required

a. Applicants proposing divisions of land creating more than 2
lots, subdivisions, multifamily and nonresidential development, shall
submit an archaeological reconnaissance survey and report for all
land to be disturbed, including easements and building sites. Such
surveys and reports shall be submitted with Preliminary Plat or
Development Permit applications unless the project area has been
previously surveyed and a report has been prepared that is
acceptable to the Community Development Director. Two copies of
such surveys and reports shall be submitted to the Community
Development Director.

b. The Community Development Director may waive the
above survey and report requirements or may reduce the area to be
surveyed and the sampling methods to be employed for
developments that are located in areas with extensive surface
disturbance, such as gravel quarries.

2. Professional Qualifications: Archaeologist
All archaeological reconnaissance surveys, reports and treatment
plans required shall be conducted by a professional archaeologist
who is permitted by the State Cultural Properties Review
Committee to conduct surveys on State lands and who is also
approved by the Community Development Director.

C. Reconnaissance Survey

The reconnaissance survey shall consist of:

i. Research and analysis of the Archeological Records Management
Systems (ARMS) site files; the State Register of Cultural
Properties maintained by of the State of New Mexico, Historic



Preservation Division; the Bureau of Land management historic
plat records maintained in the BLM State Office public room; and

ii. A visual examination of the property for evidence of archaeological
features, artifacts or culturally altered landscape at least 75 years
old following the archaeological survey procedural manual
prepared by the Museum of New Mexico, Office of Archaeological
Studies, Notes No. 24A (1994), as amended. Linear transects
shall be used. A sample of surface artifacts shall be analyzed
during the field survey.

D. Cultural Remains Reports
1. Remains Founds
Where cultural remains are found, 2 copies of a report shall be
submitted to the Community Development Director containing the
following:

a. Name of the person who prepared the report and survey
and the name of the property owner;

b. A brief description and justification of the research design,
methods and techniques used;

C. Quantitative and qualitative summaries of cultural remains
tested and analyzed during the field investigations including a
description and the significance of the remains. If the remains are
significant the requirements of Sec. 8.1.4D.3 shall also apply;

d. A brief description of human occupation and land use, as
evidenced through documentary and archaeological research;
additional research of archival sources, land titles and historic
maps, is required when historic period cultural remains are found;
e. A complete listing of sources, including individuals with
personal knowledge of a site, records and literature, which were
consulted during the reconnaissance;

f. Documentation of the project site including a site map at a
minimum scale of one inch equals 400 feet showing the location of
field work; visible cultural sites or structures; photographs of sites
or structures completed; State of New Mexico site inventory and
activity forms which can be obtained from the New Mexico Historic
Preservation Division; and an overview of previous work and
findings in the vicinity;

g. An assessment of the impact of the proposed development
on the cultural remains of the site; and
h. One of the following recommendations to the Community

Development Director:
(1)  The proposed development will not affect a
significant site or the integrity of the site and no further
treatment is required;
(2) The proposed development will adversely impact a
significant site or structure or the integrity of the site, but the
effects can be mitigated by a non-disturbance easement,



through avoidance of the site by project redesign, or
through a specified treatment plan as outlined below; or

(3) The proposed development will adversely impact a
significant site or structure or the integrity of the site, and
the affected structures or sites are of such size or
significance that an adequate treatment is not feasible.
Therefore, a protective non-disturbance easement,
avoidance of the site by project redesign, or other protective
measure approved by the board is required.

2. Remains Not Found

Where cultural remains are not found, 2 copies of a report shall be
submitted to the Community Development Director containing the
following:

a. The name of the person who prepared the report and
survey and the name of the property owner;

b. A description of the project site and proposed land altering
development;

c. A brief description and justification of field methods and
research techniques used; and

d. A brief summary of the findings of the ARMS, state register
and BLM historic plat

reviews.

3. Cultural Treatment and Mitigation Plan

If an archaeological site is determined to be significant and a cultural
treatment and mitigation plan is recommended the plan shall be
completed as follows:

a. A sample of surface artifacts shall be collected and
documented.
b. If there is reason to believe that subsurface remains exist,

excavations shall take place following current professional
standards up to the maximum funding limit allowed pursuant to
Sec. 8.1.4 .1, below. Excavations shall proceed to a depth where
no archaeological features or artifacts are encountered.

c. Further archival research shall be conducted concerning
human occupation and the land use of the site. A final report of the
results of treatment is required and shall be submitted to the
Administrator.

d. If test excavations are required to recover additional
information about a site for the purposes of guiding subsequent
treatment, then a preliminary excavation report for the results of
the test excavations shall be submitted to the Community
Development Director.

e. If excavations do not exhaust retrievable information from a



significant site, then a non-disturbance easement shall be required

to protect the remaining portions of the site. 8.1.4 Review and

Report Procedures for Development

f. The cost of implementing the treatment plan and associated
report shall not exceed the maximum funding limit pursuant to
Sec. 8.1.4.1. Where the cost of the treatment plan is proposed
to exceed this cost, the County shall require a non-
disturbance easement.

E. Review Procedures: Historic or Cultural Sites, Landmarks or
Archaeological Sites

1 Two copies shall be submitted to the Administrator during the
preliminary stage of the development review process. The Administrator
shall submit comments summarizing the report’s findings to the IDRC or
applicable Planning and Zoning Commission and to the Board of County
Commissioners when the development is presented for review.

2 If the applicant does not agree with the findings of the report and
proposed treatment plan, the applicant may engage a consultant, who
meets the qualifications of this section, to review the findings and the
proposed treatment plan and render a second opinion.

3 If, after the second opinion, the applicant still does not agree with
the findings, the applicant may request an opinion regarding the findings
from the New Mexico State Historic Preservation Division. If necessary,
the opinions and recommendations of the New Mexico State Historic
Preservation Division or the consultant will be presented to the County
Development Department, who will decide the required action to be
taken.

4 A mapped and written record shall be kept by the County of all
surveyed areas.

5 The Community Development Director shall submit for filing one
copy of reports and surveys to the Archaeological Records Management
System at the Historic Preservation Division.

F. Archaeological Sites — Unexpected Discoveries; Human Remains;

Penalties

1. A report of any unexpected discoveries of cultural remains during
construction activities shall be made to the Community Development
Administrator. Construction activities within the area of the discovery
that in any way endangers the cultural remains shall cease. The
applicant shall be responsible for having a qualified archaeologist visit
the site within 48 hours, excluding weekends or holidays, and
determine the archaeological significance and the data potential of the
site. If the site is determined to be significant and to have data
potential, then:

a. the archaeologist will determine a buffer area in which construction
activities shall temporarily cease; and



b. the property owner shall present a treatment plan to the
Community Development Director for approval. The treatment plan
shall meet the procedural requirements of Sec. 8.1.4.D.3, Cultural
Treatment and Mitigation Plan. Alternatively, a non-disturbance
easement may be platted to protect the significant site.

2. Human remains are considered part of an archaeological record, and
shall be afforded special treatment pursuant to the provisions of
NMSA 1978 §18-6-11.2, New Mexico Cultural Properties Act, which
shall be followed whenever unmarked human remains are discovered.
If the remains represent permanent interment in any church, church
yard or cemetery, they may not be disturbed without a court order, in
accordance with NMSA 1978 §30-12-12, as amended.

G. Non-Disturbance Easement
No construction or alteration of the landscape may occur within a non-
disturbance easement without prior approval of the Administrator.

H. Public Use
If the owner of an archaeological, historic, or cultural site or landmark
intends to make the premises open to the public or charge user fees to
the public for visiting the site, the owner shall be subject to the provisions
of this Development Code.

. Maximum Funding Limit
In no case shall the applicant be required to spend more than 2 percent
of the value of the proposed development shown on the Site
Development Plan in preparing for and completing treatment. A non-
disturbance easement shall be placed over any site which is not treated.

9. BRIDGE DESIGN
9.1 INTRODUCTION

The Engineer shall design a bridge structure in accordance with the following
section.

9.2 BRIDGE DESIGN

Design Guidelines The NMDOT Bridge Procedures and Design
Guides (Latest Revision)

Specifications: Latest AASHTO Standard Specifications For Highway
Bridges.
Design Loading: HS-20 Minimum - For spans up to 100 feet.

HS-25 Minimum - For spans 100 to 150 feet.



Vertical Clearances:
16°8” Minimum

Depth to Span Ratios: Meet AASHTO recommended limits and in no case
exceed 1/25.

9.3 PRELIMINARY BRIDGE DESIGN

A bridge type study shall be conducted for all bridges with a span greater than 120
feet or with an overall length greater than 500 feet. The type study shall be
coordinated with the County. A bridge type study report shall be developed and shall
include a decision matrix. The bridge type study report shall receive concurrence of
the County Engineer. The Engineer shall submit four (4) copies of the bridge type
study report to the Public Works Department after concurrence is obtained.

The County will review the preliminary bridge layouts. The preliminary bridge layouts
are required to insure that serviceability requirements are met and that the proposed
bridges are cost effective. The preliminary bridge layout for each bridge shall be
approved for serviceability and cost effectiveness by the County Engineer or his
representative before final bridge design begins.

A preliminary cost estimate for each bridge shall be submitted with the preliminary
bridge layout . -

The preliminary layouts shall show each bridge in plan and elevation. The layouts shall
include a typical section indicating the type and depth of superstructure for each
bridge. Expansion joint locations need to be indicated. Also, types and locations of
major construction joints need to be identified, if any. The anticipated substructure
types shall be shown. The overall bridge layout concept shall be indicated on the
preliminary plans.

All grades and typical roadway sections shall be indicated. The roadway sections are
to indicate the roadway crown and super-elevation. Vertical clearance calculations
shall be included with each bridge submittal.

Proposed bridge layouts shall be reviewed to determine and minimize future
maintenance needs.

Bridges shall be designed for permit loads that frequently travel through New Mexico.
Longer span bridges (those with spans greater than 150 feet) will require greater
design loadings in order to meet the needs of the permit loads that travel the highway
system in New Mexico. The CALTRANS P13 Overload Provision will most likely be
required. The County Engineer or NMDOT State Bridge Engineer will make a
determination of this overload requirement, but in no case will the longer span bridges
be designed for less than HS-25. When the preliminary bridge layouts are submitted,
the Engineer will need to assure that permit truck serviceability is satisfied. Truck
serviceability computations will need to be submitted for all spans greater than 150
feet.



The County must approve any change from the preliminary layouts.

9.4 FINAL BRIDGE DESIGN

Final bridge plans shall be formatted and contain all pertinent layouts, details,
diagrams, references, etc. relevant to the bridge and/or structure. The layout of the
bridge plans shall be similar to the format that the NMDOT has used in the past.
Examples of previous bridge plans are available from NMDOT.

Early and continuous coordination and review by the Engineer and the County will
allow for timely reviews by the County to meet the schedule for this project. The
Engineer shall be responsible for insuring that coordination and communication is
timely. The County will not perform the final bridge review. Final bridge review will be
the responsibility of the Engineer. The bridge plans will not be considered final until
signed by the County Engineer or his representative.

The Engineer shall submit three (3) half size sets of final bridge design plans for each
bridge in addition to the set included in the final project plan submittal. In addition to
the final plan submittal, final bridge design computations shall be submitted to the
County Engineer. Three (3) sets of bound computations shall be submitted for each
bridge. These design computations shall be stamped by the responsible New Mexico
registered professional engineer(s).

10. GEOTECHNICAL DESIGN
10.1 INTRODUCTION

The Engineer shall provide geotechnical recommendations related to any structures
and submit Preliminary and Final Foundation Reports. The Preliminary Foundation
Report will be submitted as part of the Pre-Final Inspection. The Final Foundation
Report will be submitted as part of the final design.

The Foundation Reports, to include detailed recommendations for structures and
retaining walls, shall be prepared for the selected structure alternatives.

10.1.1 PRELIMINARY FOUNDATION REPORT

The following activities shall be conducted during Design for the development of the
Preliminary Foundation Report.

Geotechnical Investigation and Laboratory Testing

Foundation and geologic/geotechnical exploration shall follow the procedures,
requirements and guidelines as outlined in the latest edition of the NMDOT Materials
Geotechnical Manual. The geotechnical exploration and laboratory testing shall
include at least the following:



e For bridge elements, one soil boring and/or rock core shall be completed at each
abutment and each pier element. At the abutments the borings should be taken to a
depth of 80 feet. At the piers, the borings should be taken to a depth of 100 feet.
Lesser depths of exploration will be acceptable with the presence of bedrock or very
dense soil strata.

¢ For retaining walls, one soil boring and/or rock core shall be completed every 200
feet with no less than two borings completed per wall. Borings should be taken to a
depth of twice the height of the walls.

e For drainage structures, the need for borings will be determined on a site by site
basis.

e Perform required lab testing and soil classifications as required by the Manual. Lab
testing may require consolidation and tri-axial testing of undisturbed samples if clay
soils are encountered, direct shear tests, or rock core point load and unconfined
compression tests.

Preliminary Foundation Report

The Preliminary Foundation Report shall document the recommendation for the
most suitable structure foundation and/or retaining wall alternatives based on the
geology documented from the geologist’s field exploration cards. Analysis shall include
development of two conceptual bridge foundation and/or retaining wall altematives. A
cost comparison should be performed between the two alternatives as well as a
comparison of which alternative is most constructable. A recommendation shall be
made for the most suitable foundation/wall alternative with concurrence given by the
County Engineer. Preliminary points-of-fixity shall be provided for deep foundation
alternatives. Recommended state of stress lateral soil pressures and equivalent soil-
spring constants shall be provided as required. Three (3) copies of this report shall be
submitted to the County Engineer.

10.1.2 FINAL FOUNDATION REPORT

The following activities shall be conducted during the design for the development of
the Final Foundation Report.

Retaining Walls

Retaining walls shall be designed based on AASHTO and/or FHWA DEMO 82
Reinforced Soil Structures design guidelines. Bearing capacity, settlement, and global
stability analyses shall be performed at all retaining walls to insure serviceability of the
walls. Requirements for stabilization of unsuitable subsoil's will be specified where
required to meet serviceability requirements. Mechanically Stabilized Earth (MSE)
walls will utilize the County’s approved MSE wall manufacturers.

Bridge Foundation Analysis

Perform geotechnical analyses of foundations to determine type, size and depths of
foundations recommended. Load capacity analysis for vertical loads including
immediate and long-term settlement analysis will be required. Lateral load analysis will



be required to develop equivalent points of fixity, substructure stiffness and design
forces of substructure elements. Suitable design methods are covered in the Manual
or as recommended by the County Engineer. Provide a written report, showing
completed soil boring lab test results, engineering analysis, foundation
recommendations and required foundation depths

Approach Embankment Analysis

Approach embankments shall be analyzed for long term settlement potential,
including settlements due to low in-situ density, hydro-collapsible soils. Requirements
for stabilization of unsuitable subsoil's will be specified where required to meet
serviceability requirements. Approach embankments shall be specified for 100%
standard Proctor density as required by NMDOT standard details with approach slabs
bearing on AASHTO A-1-a material.

Final Foundation Report

The Final Foundation Report shall document the results of the field exploration and
laboratory testing, bridge foundation recommendations and analyses retaining wall
recommendations and analyses. All work shall be completed according to the
standards set forth in the most recent edition of the NMDOT Materials Geotechnical
Manual or as approved by the County Engineer. Three (3) copies of this report shall be
submitted to the County Engineer. The requirements are detailed as follows.

Geotechnical Design Recommendations
Final design recommendations shall address some or all of the following:

Stabilization/densification of unsuitable embankment or native soils

Slope stability/steepened slope design

Mitigation of settlements

Rock excavation and blasting requirements

Rock fall mitigation

Maximum cut slope angles in soil and rock

Suitability of foundation soils or rock to support an embankment or structure
Shrink and swell factors of earthwork

Groundwater affecting the project/need for cut-off trenches

Special treatments, i.e. use of geotextiles, soil nails, pressure grouting,etc.

11. FINAL ROADWAY AND BRIDGE DESIGN FORMAT

The Engineer shall provide final design plans which shall include, but are not limited
to, the following:
1. General Sheets
o Title Sheet
e Vicinity Map
e Project Layout Sheet
¢ Index of Sheets



e Summary of Quantities
e General Notes and Incidental ltems
e Environmental Concerns and Mitigation Measures
2. Miscellaneous Sheets
e Typical Sections
e Miscellaneous Details
e Surfacing Schedule
e Structure Quantities
e Miscellaneous Quantities
e Curb and Gutter Layouts
e Metal Barrier Layouts
e Erosion and Sediment Control
e Seeding and Landscaping
e Grading Plans
¢ Visual/Aesthetic Details
3. Plan and Profiles Sheets
e Mainline
e Maijor Side Streets
4. Turnout Profiles
5. Bridge/Retaining Wall/Noise Wall Plans
6. Traffic Control Plans
¢ Notes
e Sequence of Construction
e Sign Face Details
o Traffic Control Plans
7. Signal Plans
e Signal Warrant Analysis for at-grade intersections
e Signal Design Plans
8. Lighting Plans
e Lighting Analysis
e Lighting Plan
9. Permanent Signing and Striping Plans
e Plans :
e Overhead Signs
¢ Sign Face Details
10.Drainage Plans
¢ Plan and Profile
e Structure Sections
11.0 Earthwork Cross- Sections



11.1 GENERAL

The Engineer shall develop complete design plans for the pre-final design review,
final design review, and plans, specifications & estimate (PS&E) office review (100%
complete). The Engineer shall prepare construction cost estimates for each submittal.
County policies, procedures, check lists, etc., shall be used and followed for all
reviews.

11.2 COPIES

At least four (4) bound sets of plans (11 X 17 reduced) must be submitted for each
of the design reviews. Also, one (1) unbound full size set of mylars of the final
accepted project plans for each project; and one (1) unbound (full size) original set of
mylars of the final accepted right-of-way maps. The Engineer should contact the
County Engineer to ascertain the required numbers of copies.

11.3 DESIGN TEAM REVIEWS

The Engineer shall schedule and conduct the pre-final design and final design
reviews and the Public Works and Utilities Department. The number of reviews will be
dependent on the design and construction phasing and priority plan.

11.4 FINAL DESIGN REPORTS

The Engineer shall prepare and submit to the County Engineer reports subsequent
to the pre-final design and final design reviews, detailing project status, minutes and
required plan modifications.

11.5 FINAL BRIDGE DESIGN PER SECTION 9.4

11.6 PROPERTY OWNER INTERVIEWS

The Engineer shall conduct and document property owner interviews with all
owners from whom the County will require takes, TCP’s, CME’s, or work permits. In
addition, the Engineer shall contact and give the opportunity for a property owner
interview to each property owner and renter on the corridor as directed by the County
Engineer.

The Engineer shall discuss the design process, project details and document
questions, comments, and agreements for each property owner interview. The
property owner interviews shall be held after right-of-way requirements have been
established.

The Engineer will provide to the County Engineer a bound document containing all of
the property owner interviews that were conducted.



11.7 WORK PERMITS

The Engineer shall obtain all work permits for the project from property owners as
directed by the County Engineer or representative. Work permits shall be obtained as
part of property owner interviews.

11.8 PLAN VERIFICATION

After the final design plan inspection submittal and prior to the PS&E submittal, the
Engineer shall conduct a thorough verification of all design plans. Plan verification
shall be conducted under the direction of the County Engineer or designee from the
Engineer's team who has less than 10% time dedicated to the project or an
independent firm working as a sub-consultant. The verification comments shall be
clearly marked on a full size set of plans and shall be submitted to the County for
review prior to submitting the PS&E package. The verification checklist available from
the County Engineer shall be followed for each project.

Engineers having their own plan verification policy and/or an approved QA/QC plan
that includes plan verification, with County approval may use it in place of the plan
verification requirement listed above.

11.9 DESIGN DATA TRANSMITTAL

All surveying, mapping, preliminary design and final design data shall be submitted to
the County Engineer in an AutoCAD (.dwg) format or other compatible format approved
by the County. The Engineer must obtain the latest version of the Engineering Division
information table from the Surveying Section prior to digitizing any data. The Engineer
must obtain the latest symbols, layer names, and template data from County Surveyor
prior to digitizing any data. Data must be submitted to the County Engineer on CD
ROM.

The package shall include construction plans, project specific specifications, project
notices, earthwork cross sections in a hard copy format (11" x 17”), a hard copy
earthwork run with the information required to produce the earthwork calculations
(geometry, shrink factor, etc.) Electronic files may be accepted if the electronic
information matches the hard copy submittals.

12. ATTACHMENTS
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Legal Description:
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Surveyor:

Phone:

Contact:

Address:

Pre-Design Meeting:
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Date Submitted:

Phone:
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Name

Title



12.2 RAINFALL INTENSITY — DURATION CURVES FOR LOS ALAMOS
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12.3 SWPPP EXAMPLE

SWPPP INFORMATION SHEET
SITE DESCRIPTION & NOIHINFUTS
FMI0E OF ALINTY
EHEHAL LICET O AN 311E Mat
1KY
m‘nous m-s.smmzmm CLOXCUR ~
FOTYL SITEARES
EETEE NGAWTER
I fuichais
Jiattuse
| ONDITIRE
ESTMATE OF | KFIIHNCROF RISAHORGE
ENOANGEAED SPe5iot On LRIHLALFABIAT (1B SR 43)
Ii-'ml.l.a,n("iOFl‘rE-"E'ﬂlT fabead
DRAINAGE PARANETERS
ERRNASE PATTERS
IAPFROXIATE SLOFEE SFTER MAIOR GRADNG
ReiFALL EYEAR 2eHOLR fehommt
r TYEAR, 4 AOUR, nidl imn}
NTENGITY. ey [mehg FOR 7.2 {0 ntnuks
HYDROLOGCAL SOIL GROUS
UMOFT COPFTICIHT FRON 0 CORSTRIET 10
PRIREE SOLECKSENE DLRING SDNGIRUST O
[RUNOEE COLPERCIENL SF(ERCENS IRUSTION
RUNGFF DISCHARGE & VOLUME CALCULATION GENERAL NOTES!
e aime PRECEDURFR EHOULDRE USEDTOCALCH ATE THERUNOFF | 1 THE 127 ENTINN OF NVSHSTD NSTIGNA. POLLUTANT 2ISCHARGE ELIMNATION BY2TENY
ISR SGH ASES VOLUME 10 GEQE 1HE t‘»‘umrlnm\ 141 MEASURES INIIFS, HARROIK A0 SECTIGN B - TEAORART EROXIGR S BUIRENT CHMIROL 1% THE
1 UTEDICE 106 MRV € BTN DOIIGAY AR AFANSET T AT ER 1 2Tl
UASHATGE Q-0 Fifhht Qe 000N M) STAHARIAPECIE CATIONS FOF HISHNAY AN SRINGF CONSTRUCTCN - S-ALL RE UZFD
YHERE. 0= DECHARGE 25 '1°%) A3 NINULM ASOURENENTE ~0 SE/EON NR WAOTY THE 3TCRN WATER FLIUTICH
G = RUNOFF CCEFFICENT FREVENTION PLANEVFP?),
1 2 RANSALL INTENSTTY, b s
A ASEN OFTHEBITE. uiscw iestaavs) 2. THENPZEE PERYIT HU/BER FCRTHE PROIECT OR.A ODY 07 THE NGTICE OF INTENT (NOI)
1= AFERAT NUYBER HAS Y07 YET BEENASSISNED, SHALL 3B PCGTED AT THE PRIESTSITE
NOLRE V=0, UR THE FILL OFFISE AT ALL LS CuRNS SoMSTRUCTRN
[/HERE S5 WOUME, 7 e
1= U S, moe * THE STARY WATER POULUTION PREVENTION AN SSY/PIY) AR ALL NAISTEHBNEE AYD)
S SP Toe 16 KR PR BASING VTHI PIDURET LFTR PSIFELTIIN REFURTE GHALL 2E BIGHEL BY 4 QUALIFIEY INSPELTUR Kab UN2D BY CUVIRA X
L« LENCT O VAATERSHES, -1 THE EAFT AN THE INETECTIGH REROPTE E-ALL BE AVALASLE T0 EPARERRESENTATVE AT it
&= SLUHE. B Imimi TIVES BIRKG CONRTRUCTION

ALL JRATAGL NFCRIGAT O HEEDE0IC CUMPLETE THE HOTESE OF INIENT N0 Ak PROVIDED
1N THS 26N




12.4 TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES
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Sedimentis loose pieces of minesals and rock thathave
been knocked away from fts source by abrasion by water
wind, or mechanical means. The size of the pieces ranges
from boulders to tiny chy particles. Stormwater can camy all
sizes of sediment, but it is sand- and clay-sized pieces tha
are of concem on construction projects. On project sites,
disturbance exposes the soil with the potential forflowing
watertotransport sedime it downhill

Water can carry sedimentonly whenithas enough energy
to keep the partides in suspension. As water loses energy,
the sediment drops outand is deposited ata new location.
Large amecunts of sedimentdegrade water quality in rivers
ar lakes; it can dog storm drairs, settle on roadways,

or ruin landscaping, all of whichmay require costly
maintenance opemtions.

The purpose of sediment controlis to provide cbstructions
or detention mechanisms for sediment-laden waterto
areate opportunities forit to slow down and subsequently
dropits sediment load in a location whereitcan be
efficiently removed.




BEST MANAGEMENT PRACTICE
FIBER ROLLS

Fiberrdls mn be mde of strow, wood , compost,

orother maievials. The makrislis raledinio s
tight tube and seaared to the ground When
propeily irstalled, fiter ik con reduce the flow
velodty ofunoffand trap sedment anslopes.

Objectives

to irstall, fiberolls can be wed to controb
sedment on sopes, sround material stodipiles,
along project pefimetern, and forcertsin
epplicatiors; escheck dams.

instaliation Guidefines

Excovaten shalow trench for the fber rall. The
bottom of the teendh should be one-third the
-depth ofthe oll

Fibermlls swudbe laced together end-to-erd

with ropetocreate acontinuous femgth. Loose
enshs ofthe ntinums length should be buried
two feet into the soil.

The upper surface of the fibermoll should be
parlle] to the slope Hard tools should be usedto
complete finishexd slewtions.

Firished grodes shouldbe of » returs] appe sance
with smoodh varsitions.

Wood stahkesfor fber milsshould beinstaled arsd
driveninio place centered on thetop of the roll

and spaced 4 feet on c=nfer thaoughout thedength

ofthe rell

After securing the roll backfill the teendhwith
native sl ard tamp itfimmbyinto place.

Slope guidelines on dopes T4 orless, fiberralls
should beplaced 18 feet apart; on sopes between
108 and! 12, roll's showuldbe 15 feetapart ondopes
greater than 12, rolls shouddbe placed V0 feet
apart.

Mary types of fiberralls sretypicallyleftinplce
and allosed todegrade.

APPLICATIONS

« Sediment trapping

« Temporary stabilzation

Maintenance and Inspection

- Repalr or replace slit, tom,

unraveling or dumping fiber rolls.

- Inspext fibes reliswhen minis

forecast. Periorm malntenanoe as
neatded.

» inspect fiber nolisfollowing

rainfall aventsond a leaxd dal

during pralongedrainfall. Rerorm
maintenance as neaded.

»  Matain fberrollsto provide

anadequate sedimentholding
capacity. Sedimentshall be
removed when the sediment
aumidation reachesthnee
quarters 3/49) ofthe banrferheight
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BEST MANAGEMENT PRACTICE
ONE ROCK DAM

Slowing the flow ofwater overthe surface ard
diszsipeting its enegyis important in redudng
enasion, sail loss,end sedment ¥ersport Simple
enerngy dissipation devices can be eflective A one-
rackdamis so named becune it isonly onerack
tall. A singlelayer of odis placedin thecome o
position isall thatis necessary. One-rockdams are
us=dto rekechanet bed devetion and control or
modfy dope gradient, snd arebest auited to roduy
channels, espedailyintermittent streams,aroyos,
tills; and developing gullie s

instalietion Guidelines
Loation ofore vock dams
« One-vockdams are effective forreducing

flow valactty in rils, guilles, small
draimages, andon open slopes

[« ot hammpement Fratica

~ Toprotect features suchas tralk,selecta
location about six feet upsiope from the
featum.

« Forrillsorgullleseon hilldopes, select a
locationdlose to the head ofthe channel.

Comstruction
« isenative rocktaken from thesibe

« Allrodksused in the dam should be at
least six Inches In diameter and lessthan
12 inches n diameter. \ising overskzed
rocksin the structure will generate
turbadence that cald undermire R.

= One-rock dams should be made with only
one byer{course) of rock. Do notstack
racks ontop of one amother.

»  Rocks should be placed ina triangle with
one apex of the triiangte located Inthe
center ofithe rill or gully.

» focks should be selected, sized, and
placed sothat the completad structure
ends up relatively level from bank tobank
and fatfrom the upstream edgeto the
downstream edge. Place arger mcks In
the deepest partof the channel, smaller
onesto ethersida

APPLICATIONS

« Sediment contml

« Parmanent stabilization

»  The widthof the dam should be about

two timesthe width ofthe chamel or

gully

« Along the length ofthe channel, one-rock

dams should be placed at intervals equal
to 10times the width of the channel.

Referemce:

Anin trodue fon tolnd uoed Meandering

A Nathod for RastoringStability tondsad
Streom Cha mrals, Bl Zeed yd, 2003,

OMEROCK DAM



BEST MANAGEMENT PRACTICE
STORM DRAIN INLET PROTECTION

Stormn direin infiet probexition measures prevent
soil endldiebris from entesing stormdmindirop

%ggg;gﬂ!ﬂgﬂﬂu
implemenied befares sbteis diswurbed.

Types of Protection

« Pasvatingasmall area aroundaniniet
creates 3 sattiing peol that removes
sediments as water s released slowdy into
the inlet through small holes protected
by gravel and filtes fabete.

« Ereciinga basrier made of porous fabric
around aninlet ceates a shieldagainst
sadimart while allowing water to flow
intothe drain This banier slows runoff
while catching soil and atherdebis at the
drain infet.

« Standard concete hincks and gravel can
be used toforma barrer to ssdiments
that permits water mnoff to flow throagh
select biocks lakd sidewanys.

Instalistion Guidefines
+ install thess mntrols before any ol

disturbance in the drainage anea.
gﬂuﬂﬁunﬂv Inlets atleast

1 foot deep 2 et maximum). Side
slopes leading to the inlet sheuld be no
steeper than 21.Design the shape ofthe
exavated area suchtiat the dimendons
it the area from whichstomwater s
expected todmin For eample, the
longest side of an exxcavated area should
be along the side of the inlet expactedto

drain the argestarea.

« Stake fabic inlet potection do ©

the inlet to prevent cverfowaonto
unpotected wils Stakes shoukibe at
leag 3feet long and spaced no mare
than 3 et apart. Construct a fiame for
Bbricsapporntduring overflow perfods,
and bury it at least 1 ot belowthe soll
surfaca it shoald s toa height no
greater than 1.5 feet ahove the grourl
The top of the frame amd fabric should be

belowthe downslope ground elevation
tokeep runoff from bypassng the inlet

. Blodkandgrave! inet barries should be

&t least 1 foot high {2 feet maxdmom)
Donot yse mortar Lay the bottom row
ofblocks atleast 2 inches belowthe

=il surface  flush against the dain for
sabiiny: Place ome block in the bottom
row oneach sde of the Inlet on s sde to

APPLICATIONS

= Sedimenttrapping
« Tempoary stabilization

sllowdrainage. Place 1/2-inch wire mesh
over all block cpeningsto prevest gravel

frem entering the inlet. Place gravel (374
01 /2inch in diameter) outside the biock
siructure 5t 5 siope o greaterthan 21




BEST MANAGEMENT PRACTICE
CHECK DAMS

Chedi dams are used in linear flow diamnels to
reduceerosionand o oollect sediment. Check
damsmay be constructed ofrack, gravel bags
filer rols, or specinllydesigned matevials thatere
triangular in cross-secfon They should be used
fordrainage sreasless than Sacres. Tobe effective,
chedt dams are high-meintenance sructures that
require regular deaning.

Objectives

Chedk dams are irstalled to reduce flow velocity
slongdannels or in dversion pathways. Gheck
damsare notdesignedito detain wateg, butonly
to slowthe velocity They should only beused
es ternporary measures to reduce flows while
permanent measuresare esteblished.

Instaliation Guidefines

« Chechdamsshould be Installed a least
15 feet from outhlks

« Thedstance between checkdams
depends onthe size and charcteristics of

the drainage area (see dawngs).

« Highflows shouldfloweverchedk dams
and not impoiand waber behind them.

« Rockinstallations should be mechankally
placed and net dumped,

»  Govel bag insaflations should inchade
high-strengthbagmatertal and be &
least 18 inchesiong and 12 incheswide.

« Checkdamsshould not be construcied of
straw bales or sift fanca,

APPLICATIONS

«  Sexdiment trapping
« Brosion comtrol

« Temporary stablization

Maintenance and Inspection

« inspect checkdams ollowingevery
rainfall event ower 25 Inches

«  Remove sdiment from behind
check dams when the fil reaches
one-thind of the dam height

« Remove checkdams whenthey are
ne longer needed
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Whenmoving fluid sudh as water or air comes in contact
with soil orrock, energy imparted fromthe fluid can
dislodge small or large peices of material. This is particularly
true in areas of bare soil such as construction sites.
Raindraps fdling are animportant agent of erosion, but
water flowing across the surface also dislodges soil partides.

Erosion control seels ways to dissipate theenergy of water
o air before it reaches an erodable material. Measwres
employed to prevent erosion include: soil stabilzation
practices, limited grading, mulch, temporary orpermanent
cover, compos tappliation, and construction phasing.




BEST MANAGEMENT PRACTICE
CONTROL FABRIC

A wide variety of syrvthetic and anganicmatesisls
ere eveilsble toprovide instent cover to

disturbed awms or siopes. Mats of plant fiben or
biodegradeabie plastic can be spplied over seeded
sreas o proted the seed, © hold moisture and

to proviie empomry coverwhie the vegetation
is

established. Febrics come in awidevariey
tomatch the spectfic neads oftheske and ave
relatively inexpenshve forcestsin epplcations.
Objective

Gextextiles con be wved in vardom weys £ emnsion
omvirl on construction sites. They can be wsed
asmuiting to stshilize the flow of channels or
swnfes ortoprotect oedlings Bg rrted
shpesunt] heybemme estnhiished. M -E-G
canbeused on stream bankswhere high flows
migitwash ct e photings. Geotextilesean
be uwed @0 protedt exposed sofls immedntelyand
tempomrily such as whenacthe piles of soflare
left owmight. Theycan afso be nwed a5 5 separator
betwesn riprap and sdl, which prevens the sol)
faom being encded feom beneath the: dprep and
mairtnios the ripraph base.

[10 et Mamgment Fracins |

Instaliation Guidefines
»  Carefully select the falwtc for s intended
usa

~ Toensure the effective use of gectexdiles,
i=2p fym, cominmas contact bebwean
the materialsamd the soil. ifthese Is no
contact, the materizl will nothold the soil,
and erasion willecour undemesth the
watertal

« Carefully illowthe manufacturess
instaliationgaidelines




BEST MANAGEMENT PRACTICE APPLICATIONS
COMPOST BLANKETS

«  Final sebiltzation
A compost blanketis a bwyer of lonsely appled compont sappled tothegoond safare ard « Slope protection
compost or composted meteis] thatisplacedon | nat incorpomted into the soil, e compest banket
themilindistrbed arasto-metrol sosionand | provides excellent evosion and sediment contwol . Permanent seeding
retsin sediment eesulting from sheetflowrunoff. | on dficdttesnin—inchdng teep, mdy siopes.

itcan be usedinglace oftmdifionn] sdment
and evmsion mortmitods mch as maeh, metting,
archemical stahifizetion. Composts used in

compaost blankets are made from avariety of Instaliation Guidefines

fexdtndis, ndudng municipsl yed trimenings,

food residunls, Iﬂ!ﬂ&ﬂﬁlﬂ“ sold wate,

biozolidy, sredmemnure, Compost bisnkets can be phoed on-any sofl

Objective of application and the depthofthecompost
appiied will vary de pending upon siopeand site

When properly apphied, the emsion mntml oonditions. The compost biarket ean bevegetrted

compuoat forms ablanketthet corpletely covers Erﬁﬂﬁﬂﬂg#;“

ont aren (fecommend
thegound E.—.ﬁ“ﬂug preverts Bp e it b s

surisceafier installation.

~ presentinga more permeable aurface to The conpest shanid be appliedto the sl

the encamning sheetfiow, thas facilitating surfacein 2 unifam thidvess unsdly between

nfiltration 1.end3 inches thick. A typica sppliction degtty

is 2 inches [ @aswilleet ol, 2003). The mmpaost

< filingtn s rills and voids to lmit can bedistibuted by hand uing & thavel artry
channeltzed flow mecinnical menns such a3 a spreader ank (=g,
bulldoer or rmnase spressder) or pneumastic
« promotingestablishment of vegetafion | blowes The compost bianiet should extendat
enthe surface lenst 3 feet owerthe shoudderofthe siopeto
onzre thatshormwetey nunaff does not flowunder
Compust baniets s mostefedivewhen applied | the blanket.

8
loeations with conceninted fiow. Becuse the [ Bestmumgement Practiom 11




BEST MANAGEMENT PRACTICE

Flexible growth medium (FG N is essentislly o
biydeaudically spplisd binnket. it is mede of long-
strand, thermaly prooessed wood fiben, aimped
interlocking fibers, and additives. The package

is applied with bydromuidh equipment for soil
protection and seed germination on slopes.

Objective

FGM offers the proection.of
erosionmetting witha high-
speed spplication methad.

instaliation Guidefines

Abwrays follow the
manicturer sappication

guidelires.

APPLICATIONS

- Final sabiliztion
- Slopeprotection

« Permanent sesding




A oonstruction project thatdisturbs soil is notcompleted
until the grourd surface is again stabilized to prevent
erosion. Stabilization means that post-construction runoff
from a site is less than or equal to pre-construction volume
and velodty.

Thebest protection for soil is vegetation. In the Les Alames
areg, soil is usually proteced fromnomal runoff by about
70 percent cover of live vegetation. Plants can be be ground
cover, shrubs, or trees. Because of their extensive and thick
root systems, rative grasses often provide the best soil

protection

Ground preparation is important for permanent stabikzation
by vegetation Compaction by traffic during construction
makes the grourd unsuitable for fostering plant growth.
Surface roughening and cover crops canassist in soil
preparation.




BEST MANAGEMENT PRACTICE
LOP AND SCATTER

Protecting of seeding from rumoffis a ey to
sucoessfid seed gesmnination amd growth.sndfor
sail sablileaton Poviding seeds snd sprouts
with coverinoreases on theground humifity, and
other materials mn increase suface roug hening.
Bath tedhriques conimprove garminafon by 100
peneEnt

{14 Best Managament Pra

Instaliation guidelines

Whenawailsble, stach mevierial flomdead
ponderosapines orpifion canbe applied

instead of erozion contrdl doth. Lop-end-scetter
treatment reqrires smal dismeter tree material
lbe dgtributed onthe terainwith ssmuds surface
contact as possible. Aveilsble trees should b=
limbed. The bdes can be left in phoe arbudved to
36 inches inllength. Limbs should be scatiered on
the se=ded ares, then cut sothet theyare o more
than 24 inches lang and sand no more than 12
inches above the surface. Woody meterial should
coverst feast 60% of the sufaos.

APPLICATIONS

. Slope protection
« Sediment trapping
» Temporary stabilization

= Permanent sBbilization

RELATED BMPS

= Permanent seeding

« Surface roughening

« Cover crops




BEST MANAGEMENT PRACTICE
TEMPORARY SEEDING

Tempomrysesding can be acost-effextivemethod
to provide stabilimtion with sppropiate fest-
growingannual plans. As a short-temm measum,
vegetation can reduce ercsion on areas thatare
partofspmject butwill notbe dishebed for more
than 21 days asother segments of constuction
are conpleted Care mustbetskento we spedes
that willnatinvede mbrslaress. emporsy
seeding can be used on soil stodkpiles, benrs,
excaration slope s, snd other areas thmtwill be
inasdivefor entended periodsoftime. Thesame
techniquessequied © s sistestablshment
ofipemanent seeding (mudching, surface
roughening,etc) should beapplied totemporry
seeding.

Instaliation Guidelines

Timing

Pining should tive place duting fmes meost
fawombleto growth.

She Preparation

= installany storm water diversion contiols

tochannel away wates from area to be
seeded

« Forcompacted soll, loosanwith discing,
raking, or harmowing.

» Harows stould be hortzortalacrossthe

faceofthe slope.
Planting

» Seed should bespread evenly using hand ;

crank seeders or cyclone seaders. When

grass seed Istoo murs for spreaders
hand broadaging Is required.

» SeeCover Cropsfor suggested spedesfor
temporary seeding

Application Rate

Sead shodd be applied at s mte of nolessthan50 | ¢

pounds of seed per aoe.

APPLICATIONS

- Slape potection

« Sadiment trapping

« Temporary stabilization




BEST MANAGEMENT PRACTICE
COVER CROPS

Cower craps mary be used toquiddy and effectively
establish vegetation before peymanent seeding or
other measures can take hold (ower orops are fast-
geminating, Gast-gowing, and non-propagating
annusl plants Their seeds gemminate within few
days, they talve hold of sail within weelts, and live
fora single senson. Effective covercrops inlLos
Alsmos aregmssspecies.

Objective

Cover aops ar used © quickly stabilze soil,
ingease wil organicmeite; and suppress the
spreads of weetk Theyares temporarymeasure
to provile appoprise conditionsforpermanent
stabilzstionmeanres

{14 Bext Management Prac

Instaliation Guidefines

- Appropriate cover grasses for Las Alamos
are barley, winter wheat, and cereal rye.
Certified weed-free seed sowrces are
recommended,

- Ifthe seed israked or drilledinto the
|, the application rate is 70 pounds
per acres. ifthe seed Is boadmst on the
surfaoe, use 100 pounds per acre,

~ Cover craps may be wed in conjuncton
with erosion contml blankets

Limitations

- Seed aucoessis dependenton
temperatue and precdpitation.

= Theuseofannual legumes of other forbs

as covercrops should be avolded a5 they | &

oftenare spread intoe areas of native
vegetationby wind or water.

APPLICATIONS

- Stope pmotection
« Sedimenttrapping

« Temperary stabllization




BEST MANAGEMENT PRACTICE
PERMANENT SEEDING

Seeding isen important and cost-effective
method toshabilitse distuibed areasfollowing
distubance. The major benefit of seding is
thestabilzation of areas that pose & High dsk

of emnsion. Through seeding emsion, sediment
transport; and wolume offrunolf are reduced due
to inoease infltmtion retes. Coupled with mulch,
or erasion amiral doth arblankets; seeding
isappropriate for trestment of siagingy areas,

moderately steep dopes, and stream banks.

Seeding reatments shouldbe confined to slopes
0f30% orless.

instaliation Guidefines

Timing

» Seed should be applied toaeas that have
been retanedto theoriginal grade

»  Alltraffic should be kapt out of seeding
areasfor about one year.

« Site preparationshoudbe completed as
soon a5 possible, but application of seed
should wait umi immediztely before the
sumimer ralny season o immediately
before expectad snowfalls. Optimal times
for application of seedam Inlate Ane-
early July and inearly to mid-November.

Ske Preparation
- Bnng theara tofinal grade
« install any storm water diversion contioks
tochannel away wates from area to be
seeded

- Forcompacted soil, loosanwith dscing,
raking, or hamowing.

»  Hawowsshould be horizontalacioss the
facaoftheslopa

« Enswe that the top thee inches of il is
loose and free of cleds and sones.

APPLICATIONS
»  Slope protection
» Sediment trapping
= Permanent stabilzation

RELATED BMPS
»  Surface roughening

- Coveraops

Planting

+ Seed shouki be spead evenly using hand
<rank seeders or cyclone seeders When
gnass seed & toocourse for spreaders,
hand broadecasting Is required.

«  Ifthetreated ares is small iightly B ke

the seed Intothe soll with hand rakes or
Mcleods

«  Seeding should be inttiated as soon as
practicable following completion of final
gadingactivities.

« (ifseedingrequires harrowing, tracking
orfuriowing these activities shall be
conductedhorizortally across the face of
the slope.

[ sotmagenct facice 7]




BEST MANAGEMENT PRACTICE

FEDING
PERNANGHT SEXDNG SEED MIX FOR 6,900 TO 7,500 FEET
« Seed dail be apphed untformiy using
calibeated spreaders, cyclone seeders, Common Name Scientifichame Percent of i
mechanical drillg broadcast spreading, or Blue gmenms Bouteloungracils 20
hydreseeders. Foothilts brorme Bomus arminatusvex polerathus 2
Senderwhestgass | Byrmustachyaukds 30
Seed mixas Eu!g ?él&m 0

Seed mixes can be from commerdal suppliers or
can bemixed from indiidual seed types. All seeds

uvﬂéﬁnaﬁm&_awﬁﬂnﬂmmiiﬁ*&u ME E “g.ﬂ g a & g nmm—-
] ]
Applicstion Rate

Gommon Nsme SdentificName Percent of mix
Seed shoudbe applied sta mte ofnolesthan50 [ gy, gmmma Boutdopagardis 0
paunds af seed per soe. Callets ?ﬂhﬂﬁ? “ 20

Sideoats gramma Bovtdovacipendcis 20

[12 8ext Mamsgrment tracuens 7 Y




BEST MANAGEMENT PRACTICE
SURFACE ROUGHENING

Surhceraghening invdlves cmting onabae
soll surfsoe, horimnix gmooves, depressions,
arsteps thatnanpamnlld to the contowr of the
land BEonghening methods inchadegmooving o
funwing, stair step grading, and tracking. These
temporary feature scontrol eraslon by reducing
ranoEf cﬂ”w.g infivation, trepping
sediment, snd sidinginthe egatlichment of
vegetstive covey, amdmaybe wsedonall dopes

Instaflation Guidelines
« Forslopes seeper than 21 but lessthan .

2), use stalr-step grading of goove cats.

For slopes steeper than 2:1, use stalr-step .

gedm.

«  Use stairstep grading on sollscontaining
large amounts.of small anu-!P
erodable matertal soft encugh ©

fippad with & halldozes.

« Congruc saiswide encugh towork
with standard earth moving equipment.

» Ventical cuts shall be ne morethan 2feat
deep in soft materialsor nomoe than3
feet deep in rocky matertls.

»  Whenansncting gmoove cuts, create a
series of ridges and depressions thatrun
amemsthe slope pamlielto the contoor

+ Gmoves may be constmicted wsing any

implement that can be safily operated
an the slope. Seed mughenedamasas
quickly as possible,

» Thefaceof the sopeshould onsist of

loose, unmmpacted fill 4-6 inches deep

~ Seed roughened areas as quicklyas
e

posgbl

Y|




BEST MANAGEMENT PRACTICE

Retsining native vegetation is sonet-eflective
method toreduce siormwaternnolfand
accelesate finsl stabilkation. Povidirg tres
protection amnes will beep well-ectablishe d trees

free of damage during the constructionprocess.

TreePaviection Zones (TPZ) should be estsbifiched
fortrees thatare designated toremain withinthe
construction site aren.

= The lmitsofallvPZs wil be clearly
identtfied in the fiekl A bamiersuch s

snow fencing orchain Ink fence will be
erecied toendmse the TPZ The height
gfthe banter fancing should be at lzast
3-eet high. Fences will remain in place
until all ste work has been completed.
Fences may not ba relocated or removed
without the wiitten pemmissionof the

designated county representative.

« Wematestals, equipmert, spal wasts or
washout water ma yhe deposited, stored,
or pariexd within the TPZ.

+  Within the TP, trees tobe emoved will
be remioved by a qualified arbosist. Tees
wilibe cutnear the gound level and the
stump will be ground out.

« Shrub dearing will be accomplshed with

hand-opestad equipment.

«  All dovmed treesand shrubs Giling

within the TPZ will be removed fromthe
TPZ etther by hand or with equipment
siting outside thetree protection

zone. Extraction will ocour by lifting the
material ow, not by siidding it acres the
gramnd,

« Anydamageto teesdue to demolition

activitie s will be reported to the

« Toprotect the sail, temponry haul or

areasof protected trees must Inchude
aroadbed of 6 inche sof mulch. The
roadbes] materal will be eplenished as
necessaTy tomaintain the 6-inch depth.

= [Brosion control devices suchas silt

fencirg, debifs basins, and wates
diversionstructures willbe installed to
prevent siit ancumdation or exsion

withinthaTPZ
+ Before grading or exavation for trenches
all tree roots will be root-pruned one

APPLICATIONS

« Pervanent stabillzation

of 18t0 24 nchastothe maxdmun
depth of root penetration {usally ot
morethan 3-feet). Root pmning can be
accomplshed by using 2 cement sw,
vibrating knife erother approved root-
pruning equipment.

= All motsexposed ordamagedduring

construcGon will be cut deanly witha
sharp pruning ssw o hand pruning tool
(bypass type hand prunerondy} back
tosomd tissuethat s flush withthe
construcon trench; The roots should
be pruned back immediately aftes the
damage dona

-  [froots legerthan twe inches tin diameter

are encountened then hand trenching
sound the root shouldbe consideredy
will be done. Severing roots, ofthis st

will surely damage and impactthe trees
hesith.

+ Alltrenches mpaxting tree roots will be

filled in within 24 hoursof apening the
trench. No constnictian delwis should ba

usdto fill rendhes




BEST MANAGEMENT PRACTICE
NATIVE PLANTS FOR PERMANENT
STABILIZATION

6,000 to 6,900 feet

When selecting plantsforpermanent stebilization, 27, o Al S | Common Name Sdentific Name Comments
siweys ook for spedes native b the ares. This R o | [T
ractioe h read of imvasive oL i r " =
”Eﬂﬂ!ﬂﬂ”ﬂ“ﬂ.ﬂ”_ﬂ-ﬂau&ﬂumﬂgﬂ - oy e Pifion pine Easedss
requirssmentsfor such landscaping. Select species ol s | Ponderasa pine Pinuspondemsg
hebitstbeingrestored | | Mamowlesfootomwood | Rpulisangwstiblic | wetaren
| Shruts
M._ Pak waolfberry Lyoiven patiid um
| | Big sagebrush Artemiso tridartate
| | Pale wolfberry Lyoinm pallidem
6,900 to 7,500 feet Srakeweed Gutiarmiosarotizas | recommended
Barmnayuxca Yuren baerats remmmended
Gomman Name Scienfific Name Soapiresyuccs Yucen anguistissirny recommended
Veees. Mourtain mahegary carpes monimnws | reommendead
Pandercss pine Pinus pond erema Seurkbush Rhess triobata
Bo ebeder Acer negundo wetareas Ginecholls caatus Opuntiarinbricata
Narrowleaf cottarwwood | Poputusangustfolls | wetareas tong-spined pridily pear | Opuntia polwantha
Shruts foshs
Mountsinmahogany {exonzpusmontans | moommended Syrocket ipomopsk agg maata
Fars Pale tnurnpet {pomapsis dong o e
iouissnawommwaond Artamisaludoviciana Btawesd "
Skyrocket lpomapss agg agcto Persternan spp. Perstemon spp.
Perstemon spp. Penstemonspp recommended Desertfourddod Minabilismulifo xy
Yarrow Achitlon lamnbsa recommend Pesky Sue Hymmino wpsacdis
Dotted gayfesther Listri pond ot | Hairy golden sster Chrypopsisvitb sa
Hairy golden aster Thuysapsis wilass iindBn. paintbaush Castliejointag
Irdinn paintbush Gastilleja intagr
Bgebwaster Macheoronth




Pemmanent sedimentand ersion control mustbe a
partofevery construction projectin New Mexico. State
requirements stipulate that post-construction runoff and
flow velocity must be equal to orless than pre-construction
levels. This requirementdicates carefid site planning that
indudes designfeatures that manage stormwater

Site plans should include methods for capturing runoff and
planning forits slow release. This can be accomplished by
mangement of contours, capturing raimvater for future use,
detaining stormwater inponds that slowly release the flow,
or praovidingmoving water with arough surface to dissipate
energy.

Terracing is an age-okl and very attractive methodfor
managing stormwater. Many site plans incorporate
detention basins with carefully engine ered release
mechanisms for controlled release of captured water.
Rainbarrels and cistemns are eflective methods for
harvesting roof runoff for later use on lardscaping.




BEST MANAGEMENT PRACTICE APPLICATIONS
CULVERT INLET AND OUTLET

PROTECTION Ikaiiation Galdalines « Permanent stabilzation
Erosion ot pipe ordhemeloutets b common. » Channel
eﬂ:&!ﬁ%-ﬁaiai? — Design theextent of the priection, the dixmeter pratection

patentsl avd channel erodibiliy swudbe o ofthe meteridsused and spronsizebaz=d on
Egﬂﬂ.mﬂgﬂnﬂﬂ_i renagemerny | calmintinos of pipe gede, penkfiowand design
design The orly safe procedure is to design the discharge. Surfsce mustnot be smooth but as
outfall on the basls haterosionatthe cuiet and | roughaspossible. The spronshould extendup the
downstresm dheremd s to be experted. dmnne banks st leastone foot

Two types of eradonrensdtfrom storrmwater 1. Cearthe foundation srea oftrees,

d
dischasges sumps, mots, gras, loose rock, or ather
unsuftable matertal %Eﬂmﬁg
Local srourin the vidnity ofpipe or charnnel
autiell 2 Bxmwtetheawssedionothemes | -
d and grdes as shown on the design plans.

« Generd dharvel degradution firther Bachfill over-excavated a reas with moist

dowrstream soll compacted 1o the demsity of the Eﬂjﬁgggnﬂiﬂ

Lo soer stheremk of high velodtyfow a the g
pipe cutiet [ttouds o lovesn effectora Bmited
distancedownstream. Bamuse thechmnnel coss 3 Ensure them areno 3

section, ndviding the Hoodplab, abrupt deviations from : wilttoe 3 culart dbs et
Eﬁ-ﬁ?%.ﬂilﬁ? the designgrade or Ao
resistance of 8 retural channel is less than the hotzomal alignmant. h =
tiictiona] resistmce of o conaetepipe, returs] S rock daTwte proparional
dunnd velotifes srealmmtuniwemslly ks than | 4 Pacefilter clath and to pipadi amtw
pipe cutiet velocifes, ripeap to in2 and grade
and in the mammer wing wall
Chenned degradtion represents s long t=m specified. Sections of
loweiing of the stream charne] whichmay Gabric shoudovertap at

pracesd in & falily o memnerowrefong least 2 fet and exend

_.!mn- ¢ mayheevident in oneormore dnupt 2 feat the rock
drops. Maost stream dwnneisinLos Alamos County 5 ﬁq&w

are degmdingy as 5 et of increazed sonmester at the edaes via

piasor a keytrench,
4 vt tampmmt Pracies |




BEST MANAGEMENT PRACTICE APPLICATIONS
GRADIENT TERRACES

Instaliation Guidelines « Permanert stabilization
Grdienttermces are earthen embankmentsor it dhould be ry
amd clannd systemsthet red sion - testaces prope

e.ﬂﬂlt%&ﬁ-i%f“ﬂﬂi spacedand constructed withan . Eaﬁ.”m.ﬂ-ananﬁmgnuuﬂr
runoff to stable auffets hatincreme the diance adequatagrade, snd they shoud have flow dust controd procedures.
af ovestand runoff fow, Tessaees hold moisto adeguate and appopriate outless toward
sndhelp wap sediments, mirimiing sediment: anems ot susceptible © emsionorother | ©  When constructing the terrace system,
ladenrunolf " Accentable outlets Indude gﬁﬂﬁ%gg

grased vatervays, vepetated areas, or pact

Secugen Uimitations

* the outlet Gradenttemeces o inmppropdete for use on
erosionprablem. Gradisrt teraces are efective o=




BEST MANAGEMENT PRACTICE APPLICATIONS

GRASS SWALES AND CHANNELS Instaliation Guidefines = Permanen stabiliztion
The fist choice of linng shool begassor
b%ggg-ﬂ”& EEE%E&(&W&W!&
thasugh & stalile condurit Vegetation liring provideswates quallty benefits Sansugh Btration
channel dows down concentratedrunofl Becmee | Lol inthechannel = Make avedesignvelochies are lessthan
uﬂagﬂhnéﬂﬂuﬁﬁlﬂ woulderod -ﬁﬁl-ﬁ%ﬂ?guﬂ 2 feet persecond.
ﬂuiﬂ“ﬂlﬁﬂq by n-ﬂ n.n-.urn.ﬂ_q!ﬁ ar gebions onbe wed Geotextile muterids
often BMPy, such = subnurface c2n beng inconjmation wih dither gras o «  Consider using geotextiles © stabilize
dreins ard ripsap stabilzation. riprap [ininge to proside sddiforsl protedion et vegetation until it isfully estabiished.
the soiHininginterface, Use gmsed dhannels in
Wher modemtely steep slopes require dminsge, arens whevessmsbor s st corweyerces am »  Consider covering the bane soll with
paaseslchuewels oo inchusle Emvereed necded, ndudng areas with highly emdble soifs sd orgectedileste provide rinforced
depessions orchechdans to enfance armoff and mudemtely steep slopes (though ks than’s stormwater conveyance immediately.
stomge, deaeasr flow mtes sndimprove pescent]. iratall themooly whesespacels availnhie
pdlutant removel Penkdischamges con be nslored fors rebtively lge aossection. Grasved
by tempomrily holding them inthe dhannel, se triangular channeks with low
channels have » §mited shility to contral amoff velochites and small off
%ﬁ-ﬂuﬂnﬁau““"”ii‘ from lanye storms, 5o domotuse themin sress EEWEEEM_”-MH.?{
Elldﬂg %j gy el St pesesin fiowsand whee e Isavallabile; use
into the soll. The degrecofpolhsant remaval e ehnaineks i navilaas with fhe trapesnidal channels with large, low
& channel deperdds on how long the weter stnys s-nﬂiﬂi!ﬂn-u—giaﬂnaﬂ velocity fiows {low slope).
inthedwunnd and thesmount of consctwith sidhyes. The channed de sign thould notheve
vegeistion andihe Sl arbe Locd condfor® | 4 brp carves arsigeificast dssoge in dope The instalioutiet stablitzation structues If the
affectthe remowl effidency. cdrannd shald notreadve dired sedmentation ranoff velume orvelocity might exeed
anil&a_ﬂwsaﬂﬁjg an the perimeter of 8 coratruction site to comvey
they candhange thenstunl flowofasfece wetey | reladively desn stormareter runoff. To reduce . Slopethe sides of the channel lesstha
andadversely dffect downstreamueten.And ¥ | sediment losdy, sepaste channels from dbtuhed 2:1; <kope trtangutar channelsalongroads
thedesign apediyis exeded bya lagye stom | areasby wing avegetatedbulfer oranotherBAR N__-aq lessfor ul&
!I&?Jni?h&a@liﬁniﬁﬂ ’
toprevent enosion and thechanne] might Basic design recommendstion:s for grassed
with sefimentord debis | chonnels inchade the fllo + Mewmve gl tiees, byusims, stumn s, and
.ﬂrﬂﬂ&ﬂg&?ﬂﬁ&?ig =y other debris during construction.
for siomracrier camveyance. » {Construct and vegetate the channal
befoe grading and pavingactivitles
begin.

T Himitations
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GEST MANAGEMENT PRACTICE
ROCK-LINED CHANNEL

A rock{ined channel conweys stormessterrunclf
thmough astehieconduittin iz armonesd to firthes
preent ercsion of steep benls or the dernel
bottom. tn genes), rockfined channe’s shou'ld

be wmed when the sond side siope eweds atwo

poantgudeorwhenwdly sgreater then
two feet/ second. Rock fined channel mayalso be
requined in locaterd wheresrsibn of thechemnd
botton wil down-aitto the lerd ofen aufet.

Instaliation Guidelines

- Designcapafty should befare fora
10-yEar stnrm

« Side slope should be less than 21.

»  Rodcshould be a minimum of 2-inch
diameter

« Thickness of the nock shoudbe noless
than 1.5timesthe diameter

+« Geotedilesshould be used toline the
channel

Pt rt mmpmmt Pacices ]

APPLICATIONS
= Permanent stabiltzation
" Enoslon conto]

ﬁ chasign high wate
i [y
SHEMEN == Sl W WS
RIS S —

= e )

N b TR e T BT
21n mintmum dis meter GEHIEIIH
mck birgar ifg rad nnt, T
ol ty o, or flow wlcxtty
ey ine

mmmmm
ROCK LINED CHANNEL TYPMCAL SECTION




Pollution prevention begins with maimaining a dean

work site, This applies to staging amas, stockpiles, and the
construction site itself. Daily cleanup should be a partof
the regular routine. Litter control, wind-blown construction
waste monitoring and cleanup, and stockpile management
should be on-going tasks on the corstruction site

Construction vehicles should be included in a pollution
prevention schama Vehicle mainterance should be
carefully monitored and all fluids praperly disposed of
Sediment tracked on wehides should ke lept on the work
site. And waste water from conaete washoutshould be
pended and residue propedy removed and disposed in a
landfill or recycled.




BEST MANAGEMENT PRACTICE
STABILIZING CONSTRUCTION
ENTRANCES

constrcion traffic leenes orenters anexbiing
prvedoed from spublicreleations point ofview,
stabiliring construction site entrences an be
worth theeffort. if the site entenaoe is the most

theentrance an impmee bath the appesmnoe
and the public perception of the asnstruction
project

Objective
The puipose of stabilbing entrancesto s

conshucfion site is towinimize the amount of
sediment lemving the s 83 mad and ssdinemt

stinched © whides. s tiling spad of gravel u

Some milwmight still ke depodited flomvehide
tins onto paved uwfaces Tofisthey mdoce the
chanae of these sediments polhuting stormesster
rundlf, sweep thepaved aree sdjpcent to the
stabilzed dte entmnon

averfiterdothwlere mmetnction tmificlesves
& sitecan help stabilire 8 corstroction ertramee.
As s welide dives over the pad, the pad removes
voud anill s exdinent from thewhesls and reduoe s
sdi terspont offtheste The fltercioth sspamtes
thegmve from thesdibdos, keeping thegmvel

reduces theamonnt of rutting caoed by vebick
tires [t spreads the vehide's weight over s soll sres
targer than the tre width.

po bt amsgment Practicns |

Instaliztion Guidelines

= Make surethestabllized site entrances
are long and wide encugh to allowthe
tamest mmstuction vehicle that will enter
the site to fit froughwith momto spame.

» Siteentsnce sebillztion should be

» Make aure sone and grave! ussd to
stabi ke the construction site entrance
are lange enough sothat they ae not
caned offsie by vehicles. Avoid sharp-
edgedstone toreduce the passibility of
punctring tives. nstall done or gravel
at a depth ofat least 6 inches for the
entive length and width ofthe stabiiized
construction entrance,

APPLICATIONS

» Sediment Contrd




BEST MANAGEMENT PRACTICE
CONCRETE WASTE MANAGEMENT :

Concmtewsste from comtnction pojeds sodd )

Washouts corsdlidate solidsfor essierdsposs]




BEST MANAGEMENT PRACTICE

Idenlly vehide maintenance andwaching oocurs
ingemges andwash fadiities mot onactive

congtmaction sivs. However, Fthese activitiesmost "

ooour ansiie, opestors should follow sppropiste
GNP to preventuntrested nutrient-enridved

Vehicle mainterenoe end weshing BMPs prevent .
construction she spills of wath wates; fuel, or

coolant from contsmineting surfscearground
water

+ Properly handle and dispose of vehidle
wastes and weshwater

- Inspect constrction vehicies dally and

repair any leakos immediately. Espose of
Enﬂﬂaﬂﬁngﬂl%

APPLICATIONS

« Howsksaping




12.5 TERRAIN MANAGEMENT PLAN CHECKLIST

Q Existing and proposed contours are shown.

Q Temporary erosion control during construction, construction access, and
materials storage sites are shown.

(3 Historical flows are shown.

Q Al drainage is directed to the Right of Way or to a designated drainage
easement

L There are no cut nor fill slopes exceeding 3horizontal: 1vertical. Cut and fill
slopes at 3:1 have water checks or dams at 25’ intervals.

Q Retaining walls exceeding 3 ft. above finish grade are designed and stamped by
a Professional Engineer licensed in the State of New Mexico

Q) Natural tuff slopes are shown cut at 1horizontal: 6vertical and soil over burden is
shown cut at 3horizontal: 1vertical.

LJ All areas of concentrated flow, including gutter and swale outlets, are shown
with erosion control.

U Calculations are shown to determine required detention area capacity. Detention
area or combinations of detention areas are shown, including dimensions.

U The plan includes an acknowledgement box for required and suggested
inspections on the site plan.

Q Utility and Drainage Encroachment papers are included, as necessary.



12.6

TERRAIN MANAGEMENT PLAN

As part of the building permit for any new project, the plan set shall include a terrain
management plan. This requirement is in conformance with New Mexico State Law
119(2).

A landowner cannot collect surface water into an artificial channel and precipitate it in
unnatural quantities upon the land of his neighbor to the injury of the latter,
notwithstanding that no more water is collected than would have naturally flowed upon
the property in a diffused condition.

The terrain management plan shall contain all of the following:

1.

Both existing and proposed contour lines shall be shown. Contours shall be 2’
minimum.

Drainage shall be directed to the right of way or a designated drainage
easement. Drainage shall not cross private property lines except in easements
designated for drainage. Runoff shall be detained and drained onto rights of way
or easements at the pre-development rate. Detention ponds must release the
detained water within a 24-hour period

No erosion is allowed off-site; not into rights of way, not into easements, and not
into adjacent properties.

Retaining walls or alternative engineered solutions are required to prevent any
cut or fill slopes steeper than 3 horizontal: 1 vertical final slope. The length of
slopes at 3:1 shall not exceed 25’. When the length exceeds 25’ check dams or
water breaks shall be installed at not more than 25’ intervals. Alternatively,
slopes may be covered with 2" of approved compost or erosion control mat.

Walls shall be shown on the site plan with a top of wall spot elevation and a
bottom of wall spot elevation. Retaining walls exceeding 3’ above finish grade
and alternatives to retaining walls shall be engineered and stamped by a
Professional Engineer licensed in the state of New Mexico.

Where natural tuffs cut walls are proposed, the tuff shall be cut not steeper than
1 horizontal: 6 vertical slope. The soil overburden shall be cut not steeper than
3 horizontal: 1 vertical slope.

The terrain management plan shall include a plan for erosion control during

construction. The plan shall include the following:

o Disturbed areas shall be protected form erosion during construction by
diverting storm water around the disturbed area, energy dissipation of storm
water adequate to prevent erosion, retention of sediment on the disturbed
area, and/or other means adequate to retain soil on site.



e Except as necessary to install temporary erosion and sediment control
devices, land shall not be graded or cleared of vegetation until all such
temporary devices have been properly installed and inspected. Temporary
erosion and sediment control devices

¢ Construction access with erosion control such as rock or gravel.

o Storage areas identified for construction materials including excavated
material. Excavated material cannot encroach onto rights of way or open
spaces.

Temporary erosion control and construction access shall be installed and
inspected prior to any land disturbance. The applicant is responsible for calling
for inspection, as described in item #9 below. If upon inspection the site
conditions do not conform to the approved plan, an amended plan and re-
inspection will be required.

Temporary erosion control shall remain in place and maintained throughout
the construction phase. Further, temporary erosion control must remain in place
and must be maintained until 70% vegetation is established.

The applicant is responsibie for requesting an inspection prior to removing
temporary erosion control. Removal will not be approved before all permanent
erosion control, including landscaping, is established.

It is suggested that the temporary erosion control designer refer to the New
Mexico State Department of Transportation recommended Best Management
Practices. These can be found at wvw.NMSHTD.STATE.NM.US. Click on Best
Management Practices.

. Any residential development is required to detain runoff from impervious
areas in on-site detention areas. Applicants shall use following calculations to
determine the detention area capacity:

Impervious area = paved areas (s.f.) + building footprint (s.f.)

Rainfall = .29 ft.

Runoff coefficient = .95

Volume of detention area in cubic feet = (impervious area) x (.29) x (.95)

The calculations shall be shown on the Terrain Management Plan. A
combination of small detention areas with capacities that equal the total
calculated volume is acceptable. Detention areas shall not exceed 2’ in
depth and detention areas’ side slopes shall not exceed 2:1. All detention
areas shall include outlets that will drain the detention areas in 24 hours.

The County Engineer must approve alternatives to the standard



detention areas. Alternatives must be designed and stamped by a
professional engineer registered in the State of New Mexico.

9. The following inspections are required. The terrain management plan shall
include acknowledgements that the applicant is responsible for scheduling these
inspections. The terrain management plan must be available at the site for all
inspections.

i. Pre-grading inspection — This inspection and sign —off is required after
installation of temporary erosion control and prior to any land disturbance.
The inspector will document historical flows.

ii. Pre-final inspection — This is a recommended inspection 4 weeks prior to
final inspection.

iii. Final Drainage Inspection — This inspection must be passed prior to
requesting a final building inspection, as necessary for Certificate of
Occupancy.

iv.  Temporary Erosion Control Removal

10. Private driveways shall not exceed a grade of 15% nor shall the inside-turning
radius of any private driveway be less than 15 feet.

11.Natural slopes greater than 30% shall remain undisturbed, except for isolated
occurrences. These occurrences are limited to driveways and utility placement
where disturbance would not exceed 1,000 square feet total.

12. Activities permitted by this section may also require notification or permitting by
other agencies, including but not limited to written approval from the Federal
Environmental Protection Agency, the United States Army Corps of Engineers,
the Santa Fe National forest, the Federal Emergency Management Agency
(FEMA), and the New Mexico Environment Department. It is the responsibility of
each applicant to determine whether additional notification or permitting is
required.
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STATRWAYT REGUIREMENTS

DANDAAILS.

- OPIN WISLRS SHALL NDT 82 PERMITTED.

A w

TREAD BE.OM.

1, STAIRWAYS SiALL BE 30 JHDICS 1315 wml WIDI MINIMUN BETWLIN

2. AL. STEPS OK A TLIGHT O STASRS SIALL HAVZ UNIFORM RISER HEIGNTS
AHD EMIFORM TREAD DEPTH. RISLRS SHALL BE 4 INCHES 1100 sa] HiGM
PINIMM AND T INCMES 1180 mm! MX INUM. TRZODS SHALL BE 11 INCHES
128D rni OEER NTNIMM NEASURED FRON RISER TO BISER.

. STALR TRENS SHALL BE STARIEL. FIRN. SND %, I[P AES| SYANT.

+ THE RADLUS UF CUAVATURE AT THE LEAGING EDGE OF THE TREAD SHALL
BE % INCH [13 amd) MAX]AM. NGSINGE THAT PROJECT SEYONE RISERS
SHALL MAVE THE UXDERS.CE OF IHE LEADING EDGE TURVEY OR JEVELLU.
RISERS SHALL BI PERAMITTED TD SLOPE UNDER THE IREAR A™ A\ ANCLE
[F 30 DEGREES WAX (M FROM THE VENTICAL, THE PERNITTED SAOVECTINN
UF THE NOS ING SNALL RF 1l (MCHES 738 am) WAXIMA JEYOME YHR

6. HANDRAILY SHA., AE PROVIDE] GN BOTH 31085 OF STAIAG.

T. QUTDOOR STALRS AU OUIOGOR APPRDALHES TC STAIHS SHALL 3F
DESIONED SO [HAf WATLM WILL X ACZUMULAIE (8 WALUIRG SURFALES.

HADRA L ReOQUIREMENTS

HAVIRA) | B RHAI | ®F PROVIOFN NN ANTH SI10ES OF AYAI9E AND RAWS,

» RANDRAILS SHALL BE £ONTIWUOUS WiTHIN 7HE FULL .ENGTH DF CACH
STAIP FLIGHT DR RANP RUN. 1HSIDE WANDRAI.S ON S#ITCH BAOK CR
DORLEY STALRS OR RAMPS S4ALL 3E COWTINUOSS BETIEEN FLIGHTS
03 RulS,

- TCP DF GRIMPING SURFACT OF NANDRAILS BHML BI 34 MCRIE (885 wil

RININUW AND 3B INCBIS 1985 mow WAK INUM VERTICALLY ABOVE BTAIR
NDSINGE AND RAMP SURFACES. HANDRAILS SHAL BE &T & CONSJVENT
BEIGHT LBOVZ STAIR ACSINGS AMD RAWP SURFACES.

a CLRAL SVACE BETMLEY MAMDAAI. AND RALL SMALL 3E 1y INOWES 138 o
LIDET 4

. CHIFPINA SIRFACES SHALL 86 CONTLNUOCS. WITHOU™ IKTERRUPTION BY

xnl_t. j’u—m. UP-ER CUYERIGTION BLEMENTG. OR OBSTAUCTIONS.
EXCERTI 0N

HANOAALL BRACKETS OR GALUSTERS AFTACHED TG THE 30TTQR SUNACE
uf THE WamDRAD. SHALL ROV Of CONSLIEASD DASTRUCTIONS PROY IDED
TESY COWPLY WITH THE FOLLDWIND CRITGAIA:

4. NCT MORE Tish 20 PERCEZNT OF THE RARDRAIL INOTH (5
095 TRUCTZD.

8. HORIZONTL PAOJECTIONS BEYDAD THE SLDEY OF THE MANORACL
OCCUR 2'4 INCHIS 154 mr) MINIMIN FFLOK YHT BOTTOM NP THE
MANDRATL» AND

Co ERGES #AVE A 'y IACH {3.7 17 M.NIMUM RAIUE.

+ HANDAAILS SWALL PAVE A CIWULAR CROSS SECTLON WITH AN UTSIOE
DIAMETER OF Ly INCH 132 mm) NINIMIM AMI 2 1NZHES 7S) wa) MAK|NLM,

QR SNALL PROYIDE ECUIYALENT QRASAANILITY.
EXCEPTIONT JAMDRAILS WITH UTHER SHAPTY SHALL B PERMITTRO
THET HAYE A PERIMETER DISEMBION OF 4 INGHES €100 sm)

= _ﬁ

k

VERTICAL RISE?

BrvfLED RISER

E

k

0 MA%-

CURVED R|SEM

ANCLEDR R153R

MINISLDE AMD §lq IMCHFS [260 mnl MAXIHIM. AND PRO?I0ED THEIR
LARDEST CROSS-SECTION DIMEASLON 1S 27y INCIES (ST om) MAXINM,

+ USKDAAILS, AND ANY MALL OR 0THIR SURFACES ASJACEN™ TD THEM.

SUALL SE FRIE QF ANY SHARP CR MBNAST/E ELEMFNTS. EDGES SHALL
HAVE by [NCF ¢3.2 mmi NINIM® RAJ IUS.

HANDRAILS SMALL NOT ROTATE WITAIN TMEIR FITTINCS.

v IRNGNATLS FCA STAIRS 4D RAMPS SHAL. MAVE TXTENS;ON3.

EXCEPTLDNS:
A EXTENSIONS ARE NOT REQLIRER FOR CONT |MUCUS HASIRA ILE
AT TAE NSINE TIRN OF SIAIRS AU HAWFS.
3. )N ALTERATIONS. FOXL EXTENSLOMY OF WANOAAILS $SHALL T
BL REGQUIRED VRIRE SUCH ETENSIONS wiRLO BE HAZARDOUY
R IPQSSIBLE CuE TC PLAY CONT IGURATION.

RAW" HANDAAILS SndlL EXTEAD HOAIZONTALLY 12 LNCHES ¢30S awm)
MINDMUP BEYOND 71 YO LND BOTTCM OF RANP BUNS. SyCH

LXTINS [OMS SHALL WTUAN "D A WAL, OUARD. GR THE WALXIKG
SURPACE: DA SHALL BE SONTINUGUS 1D I+h HANCHAIL U &M MW ACRH)
RANP AN,

AT TH {0 UF A STAIA FLIGHT. HAMOAAILS SHALL EXTEND HORIZONTALLY
ABOVE YRE LANDING FUZ 12 INCRES 1305 mns MINIRUN CEG INNING
DI3RCTLY AQCVE THE TIAST AISER NDSING. SUCH LXTCWSIINS STALL
RETURN TO & WALL. GU4RD, CR THE WALX ING SUAFACL. QR GlIAL. BE
CONTINUDNS TO THE LIASDRAIL OF &N ADJACENT STALR FLICHT.

. AT THE 3CTTOM DF A STA[R FLIGHT. JANNRAILS SHALL EXTFMD AF THE

SLUFE 07 THE STA|A FLICKY FOR & MORIZoNTaL DISTAMCE s0ux- T

OME TREAD DEF™F BEYORD THE | AST RISER MoSINO., SigW AX fhnsions
SHSLL CONTINIF WITH & HIEIZNNTA) SRTANSION OR Sea0. Mb
COATINYUS TN THE HMADRAIL OF AN AJJACENT STAIR FLIGHT U4 SHALL
RETLAN IC & WAIl . GLAKD, CX THF WALK ING SURFACK. THE HORIZONTAL
EXTENSION OF A HANDRAJL SHALL B 12 INCHES 1305 nw> LONG MINIMDA
AD & HEJGHT EOLAL T THAT 0F THE SLCPISA PORTION OF THE HARO-
RAIl, AS MEASURID ABINE T4E SIALR NZX1NSS, SUCH EXTEMSIONS SHALL
RETURN 10 A DL, UBEARD, UK INE MALKINI SURFASE: (H SHA... OF
COVIINUCUS T THE HARDRAIL OF AN aD.AZTST STAIR FLIGKT.

= Py

STAIR HANDRAIL BE(CHT

AAMD HARDRAIL HEIGHT

S—

TOP HANDRA L EXTENG QM

127 Mn]
e

BOT™OM HANGRAI. EXTENSION

AT S1AIAS AT STAIRS

e sJ 0.

AR e L
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SURFALL

LOCATION

N e -

DOME_ Al TONMENT

nnmn-ﬁk!.z_.ar_._n..nm»m.ipnvﬂ.exz
I TIE DINECTION CF TAAYEL ofO FILL WIDI% Ok |
HAE. LANLINU. OR TRANSIT OW. DILES SHALL BE
ON A SQUATIE GRIZ IN THE PRECONINANT DIREST 0N
CROSINALK TD PRRNIT WHEELS T1 ROLL BETWEIN

-

LEFINITIONS:

1 IECTAHLE wamminos.

foAa LIKE.

A SURFALE FEATURE BUILT I CR APPLISO TC WALRIWS SURFACTS CR QTHIR
ELENCHTS TG WARN OF HAZARDS ON 2 CIRCULATION PATH T 4|0 PERSONS
WITH YISUAL |u™d IAMENTS.

A LSHE AT THE TACE OF THE CURD TRAT MARKS T«f TRANSITION BETMEIN TwZ
SIDEWALK AMD THE GU™TER JW RUAQEAY.

LOCA™ [Ny

2.

DETECTABLZ WAPHING SURFACES SHALL BL PROVIJED WHERE A CURD RABF DR LAND| VR SIBOSCIY
T A CROSSUALK MID OR PEDESTRIAN SCUIE CHOEEINS A ROADWAY.

DITECTSBLE WAANING SURFACE SHAL. BE LUCATED SU I447 IHE LDGE WeAHbh IHh LURH LN
IS 5 INCHES C150 WM) MININUM AM0 8 INCHES 205 ¥t MALIBAM FROM THE CJRB LINI,

¥, MEDIAN AND AEFUGE |50MNDS SNa.l HAYE DEYECYAULE WAANINGS, OETECTABLE WAINHSS AT

CUT THAGUOH [SLANDS SMALL BC SEPARATED BY 4 24 INTH (€10 MU NWINIRM LFNGTH DF
WALKWAY ULIBCUT BARS KD,

NIRRT R T oot £3 TS SRS R W 1T P PR

CH MEDIANS LESS THAN 7' NICE.

NCTESS

Te

DL1AILS SSEZIFIED O THIS P.AN APPLY TD ALL CONSTRUCTIDOM OR RECONSTRUCTIOM DF STERE™S.
CURSS: OR SICIWALES BY all PUBLIS AGENCIES AND BY ALL PRIVATE URJ4NIZATIONS .uﬂzv._.xl...::m
FaCILIFIES FOR PUBLIC' JSE.

- SIDIMALKS RAWPS ARE TD B3 LOCATEO AS SPECIFILD UM THE PLANS DR AS NIRECTRD AY THF NG INERR.

. THE YOP OF THE JOINT FILLES FOR AL RAM® TTPES SHALL AF FILUSH WITH THE ADJACLINT GONERETE.
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