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5:30 PMWednesday, July 10, 2019

1. CALL TO ORDER/ROLL CALL

2. PUBLIC COMMENT

This section of the agenda is reserved for comments from the public 

on items that are not otherwise included in this agenda.

3. APPROVAL OF AGENDA

4. PUBLIC HEARING(S)

A. 12122-19 Staff Report_SIT-2019-0036 LASO The Hill

Bernadette Scargall, Santa Fe Engineering Consultants, requests Site 

Plan and Waiver approval for the construction of 149 new dwelling 

units totaling 239,225 ft2 to be located at 121 & 141 35th Street. The 

property consists of approximately 9.23 acres; is currently vacant and 

is zoned Mixed-Use (MU).

Staff Report_SIT-2019-0036 LASO The Hill-completeAttachments:

5. PLANNING AND ZONING COMMISSION BUSINESS

A. 12121-19 Minutes from the Planning And Zoning Commission Meeting on June 

12, 2019

P&Z_Minutes_12-June-2019Attachments:

6. COMMISSION/DIRECTOR COMMUNICATIONS

A. Department Report

B. Chair's Report

D. Board of Adjustment Report

E. Commissioners' Comments

County of Los Alamos Printed on 7/5/2019

http://losalamos.legistar.com/gateway.aspx?m=l&id=/matter.aspx?key=13599
http://LosAlamos.legistar.com/gateway.aspx?M=F&ID=3e217191-0427-45d1-a8f1-5527d4c452f8.pdf
http://losalamos.legistar.com/gateway.aspx?m=l&id=/matter.aspx?key=13598
http://LosAlamos.legistar.com/gateway.aspx?M=F&ID=401995fd-1912-441a-bcc3-6905ce15835b.pdf


July 10, 2019Planning and Zoning Commission Agenda - Final

7. PUBLIC COMMENT

8. ADJOURNMENT

PLEASE NOTE:  Any action by the Planning and Zoning Commission in granting approval, conditional approval or 

disapproval of an application may be appealed by the applicant or by persons who have a personal or pecuniary interest 

adversely affected by the decision as defined by Section 16-454 of the County Code.  Such appeals must be filed with the 

Community Development Department within 15 days of the action in accordance with Section 16-492.

If you are an individual with a disability who is in need of a reader, amplifier, qualified sign language interpreter, or any 

other form of auxiliary aid or service to attend or participate in the hearing or meeting, please contact the County Human 

Resources Division at 505-662-8040 at least one week prior to the meeting or as soon as possible.

Public documents, including the agenda and minutes can be provided in various accessible formats.  Please contact the 

personnel in the Community Development Department Office at 505-662-8006 if a summary or other type of accessible 

format is needed.
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Los Alamos County 
Community Development Department 

PLANNING & ZONING COMMISSION 
 

Public Hearing Date: July 10, 2019 

Subject: Case No. SIT-2019-0036 

Property Owner: Peter Kerwick, LAH Investors Inc. 

Applicant: Bernadette Scargall; Santa Fe Engineering 

Case Manager: Ryan Foster, Principal Planner 

Case No. SIT-2019-0036: 

Bernadette Scargall, of Santa Fe Engineering Consultants, requests Site Plan approval for the construction 
of 149 new dwelling units totaling 239,225 ft2 to be located at 121 & 141 35th Street. The property 
consists of approximately 9.23 acres; is currently vacant and is zoned Mixed-Use (MU).  

Motion Option 1: 

I move to approve Case No. SIT-2019-0036, a request for Site Plan Approval to develop a multi-family 
market rate rental housing complex, with associated on-site landscaping, parking and traffic circulation, 
and waivers, located at 121 & 141 35th Street, for the reasons stated in the staff report and per testimony 
entered at the public hearing, subject to the following conditions of approval: 

1. Provide Final Drainage Study at time of building permitting incorporating the following 
comments:  

 (a) Provide analysis of pipe sizing;   

(b) Volume, pond areas/volumes; and  

(c) Erosion control details throughout  

(d) Provide data analysis comparing the pre-development (greenfield development) and the 
redevelopment of the property as proposed.    

 Note: Coordinate outfall volumes and erosion control details with DOE.   

2. A revised and replatted Site Plan shall be prepared and submitted prior to filing an application 
for a Building Permit, incorporating all items as required by the Planning & Zoning Commission 
at the public hearing.  

3. A final utility plan shall be submitted prior to building permitting. 

4. All exterior lighting shall comply with County Code §16-276 (Outdoor Lighting) and with the 
New Mexico Dark Sky Protection Act (Article 74-12 NMSA 1978). 
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5. Approval of Building Permits is required prior to commencing construction.  

I further move to authorize the Chair to sign Findings of Fact for this case and, based on this decision, to 
be prepared by County staff. 

Motion Option 2: 

I move to deny Case No. SIT-2019-0036, a request for Site Plan Approval to develop a multi-family market 
rate rental housing complex, with associated on-site landscaping, parking and traffic circulation, and 
waivers, located at 121 & 141 35th Street, due to the proposal failing to meet the Los Alamos County Code 
of Ordinances, Chapter 16 – Development Code review criteria specified in §16-152A, for the following 
reasons: 

1. … 

SUMMARY 

Bernadette Scargall requests Site Plan Approval (SIT) to develop a multi-family market rate rental housing 
complex addressed as 121 & 141 35th Street, Los Alamos, NM.  The subject property contains a total of 
9.23 acres of land area. The legal description of the subject property states that it is in the Eastern Area 3 
subdivision, lot A-13-2. 

In accordance with the provisions of the Los Alamos County Development Code, this Site Plan is required 
to meet each of the required criteria as found in §16-152A of the Los Alamos County Development Code.  
In addition, since the subject property is in a Mixed Use District, it must also be in compliance with §16-
578, Downtown and mixed-use districts development standards, in order to be approved. 

The three waivers submitted as a component of the site plan application are in accordance with §16-53 
allowing the Planning & Zoning Commission to either approve or deny waivers with a site plan application. 
And §16-157 establishes the four criteria upon which waivers are to be considered. 

The site to be developed is vacant. The development will include seven apartment buildings with a total 
of 149 total residential units, two garages, two lofts/garages, one clubhouse with a swimming pool, a pool 
ramada, and a BBQ ramada.  

The subject property is located on the south side of 35th Street approximately 200 feet south of Trinity 
Drive. It is bordered by the Los Alamos Canyon on the east, south, and west sides, and 35th Street to the 
North. 

The proposed development will have a gross floor area of 239,225 Ft². The apartment buildings consist of 
two Type 1 buildings at 51,510 Ft², five Type 2 buildings at 168,400 Ft², and two loft/garages at 5,210 Ft2 

for a residential building total of 225,120 Ft2. The stand-alone garages have gross floor area of 7,392 Ft2 , 
the clubhouse 7,136 Ft2 , the pool ramada 687 Ft2, and the BBQ ramada 454 Ft2 . Development density is 
16.14 dwelling units per acre. 

Sec. 16-9 defines Height of Structure as “Height of structure means the vertical distance between the 
highest point of any part of the structure and the natural grade or finish cut grade directly below that 
point, whichever is greater. If a structure is placed on fill, the depth of the fill is included in the height of 
the structure. If the natural grade is lowered in a cut, the depth of the cut is included in the height of the 
structure.” For this site plan application, the greatest height of the roof of the building will be 
approximately 51’ from finished grade, and 73’ from natural grade. The maximum allowable structure 
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height within this District is 50’, or 45’ if within 150’ of the Los Alamos Canyon property line. The applicant 
has submitted an application for a height waiver: from finished grade, 1’-2” from outside the canyon 
boundary, and 6’-2” from within the canyon boundary. From natural grade, 23’-6” from outside the 
canyon boundary, and 28’-6” from within the canyon boundary.  

The total structural footprint area of the proposed development is 90,736 Ft².  This footprint yields a lot 
coverage factor of 22.56%.  There is no maximum lot coverage requirement within this District. 

Parking:  The applicant’s site plan includes two-hundred and seventy-three (273) parking spaces, eight (8) 
ADA-accessible parking spaces, and fifteen (15) bicycle spaces (3 locations, each with bike racks for 5 
bicycles). 

Sec. 16-579-t1 Minimum number of off-street parking spaces required in the downtown district—All 
overlay districts (table) and in the mixed-use district requires for any parking not in the rear, offsite, or in 
or under the building, per net useable floor area: Residential — 1 space per 750 sf and Commercial Use 
and Personal Services — 1 space per 500 sf. The required number of parking spaces for the residential 
170,912 sf net useable area is 228 spaces, and for the non-residential 7,136 sf net useable area is 14 
spaces, for 242 total spaces.  

Sec. 16-367 of the development code requires “adequate ingress to and egress from each space shall be 
provided without moving another vehicle”. Therefore, the applicant has submitted an application for a 
parking waiver for tandem parking to be counted as spaces. The tandem access requested by waiver 
would be a parking arrangement with garage parking and driveway parking. A vehicle parked in the 
driveway would need to be moved in order to exit a vehicle from the garage. The use of tandem spaces 
should not encroach the fire lane.   

Sec. 16-369 ADA Parking Requirements are for eight (8) parking spaces for 101-300 regular parking spaces. 
The Site Plan meets this requirement. 

Landscaping:  The Landscape Plan submitted in support of this development illustrates that there are 
approximately 102 trees that will remain on this site – mostly around the perimeter of the site and in the 
large portion of the site that will not be developed. The landscape palette that is provided on-site in and 
around the improvements is mostly medium water using plants with a few plants that are low water use 
and a couple species that are high water use. To transition the landscaping into the surrounding property, 
a native revegetation seed mix will be used. In addition to the seed mix, a few variety of low water 
indigenous trees and scrub will be planted intermittently to provide a mix of landscape sizes and heights. 
Additional trees, shrubs and groundcover will be planted around the buildings, in common spaces, and 
along the property perimeter. Each tree planted will be at least eight-feet tall at planting.  Ground cover 
will be Verbena Rigida and Creeping Mahonia, and synthetic turf for some outdoor amenities. The 
landscape design emphasizes native plants that are sufficiently hardy for the Los Alamos area. In addition, 
submitted plans provide for a drip emitter irrigation to all plantings, excluding turf and native seed 
revegetation. The system is on a dedicated valve to control the amount of water provided. Lawn areas 
will be watered with spray irrigation pop-up lawn heads with solid sensors controlling water distribution. 

Landscape performance standards include:  New trees proposed shall have a minimum trunk caliper of 2-
inches to compensate for tree removal and one-inch for additional new trees.  Approximately 35% of the 
site will be landscaped. All landscaping shall be completed prior to the issuance of final Certificate of 
Occupancy, and no later than three months after construction of all structures, unless approved by the 
Community Development Director [§16-574(a)(11)]. 

2
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The Landscape Plan submitted in support of this Site Development Plan meets the Landscape Performance 
Standards contained in §16-574 of the Los Alamos County Development Code.  

The subject property is located within the Mixed Use District.  Section 16-582 – Downtown and mixed use  
District Architectural Standards, of the Los Alamos Development Code, beginning at paragraph (e), states: 

(e) Exterior building materials.  The exterior walls of buildings and structures shall consist of a mixture 
of two or more predominant exterior building materials from the list of allowable predominant 
building materials shown below.  For the purposes of this section, "predominant exterior building 
materials" shall mean those exterior building materials whose total area when taken together 
constitute 60 percent or more of a building's total exterior wall surfaces visible to public view, 
excluding windows and doors.  Furthermore, except for portions of exterior walls not open to 
public view, the exterior walls of buildings and structures shall not contain materials from the list 
of non-permitted exterior building materials also shown below.  A variety of other exterior, non-
predominant wall materials including window glass, metal panels, and decorative concrete block 
may be utilized constituting the remaining 40 percent or less of exterior walls.  Figure 16-582-2 at 
the end of this section illustrates materials from each of the three categories of materials listed 
below. 

(1) List of allowable predominant exterior building materials. 

a. Stucco or artificial stucco; 

b. Natural stone; 

c. Clay brick and pre-assembled clay brick panels; 

d. Exposed timbers, logs, or wood trim; 

e. Any other materials that convincingly match the appearance of these materials. 

(2) List of non-permitted exterior building materials. 

a. Exposed poured-in-place concrete except that decorative pre-cast units resembling stone 
shall be allowed; 

b. Plain concrete block whether painted or unpainted; 

c. Plywood panels whether plain or decorative; 

d. Vinyl and aluminum siding and all horizontal lap siding regardless of material. 

(3) List of allowed non-predominant exterior building materials. 

a. Decorative precast concrete block; 

b. Metal panels and trim; 

c. Glass; 

d. Any other exterior material except those on the non-permitted list in subsection (e)(2) 
above. 

(f) Exterior building wall colors.  To avoid visual monotony, all downtown buildings shall feature at 
least a three-color scheme on exterior walls, consisting of two predominant colors and at least one 
accent color.  The term "exterior color" may either mean the natural color of allowed materials 
such as stone, or applied colors drawn from a palette of natural earth tones and vegetation tones 
such as those found in the county natural environment and illustrated in figure 16-582-3 at the end 
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of this section.  Such earth tones include shades of buff, reddish brown, cream, and ochre.  Such 
vegetation tones include shades of olive, green, tan, and light brown and gray-brown.  For the 
purposes of this section, "predominant exterior colors" shall mean two exterior building colors 
whose total area when taken together constitute 60 percent or more of a building's total exterior 
wall surfaces open to public view excluding windows and doors.  The requirement for a three-color 
scheme may be met through the use of two predominant exterior colors plus the use of an accent 
color.  There are no limitations on the choice of accent colors but such colors should be carefully 
chosen to complement the predominant color scheme and character of the building's architectural 
design. 

(g) Roof forms, materials, and colors.  A variety of building roof shapes is permitted and the mixture of 
both flat and sloped roofs on a single building is encouraged to promote visual interest and 
complex massing as described in subsection (h) below.  A variety of building roof materials is 
permitted with the exception that sloped roofs visible to public view shall be sheathed with 
shingles, architectural metal panels, decorative clay tiles, or similar decorative materials.  Rubber 
or asphalt roll roofing or tar and gravel roof systems shall not be used except on flat roofs behind 
parapet walls or on other roof areas not generally visible to public view.  A variety of roof colors 
may be used except that strong primary colors and highly reflective colors and highly reflective 
metal surfaces are strongly discouraged. 

(h) Requirement for complex architectural massing.  Architectural massing refers to the way a building 
is shaped. Building designs featuring a single geometric shape such as a simple rectangle shall not 
be allowed.  The requirement for complex massing may be met by building designs featuring a 
variety of parapet heights, varying building wall setbacks or balconies, a variety of roof forms, and 
an irregular building footprint.  Figure 16-582-4 illustrates examples of complex massing found in 
existing county buildings as well as examples of buildings that would not meet this requirement. 

(i) Requirement for four-sided design.  All sides of a building open to public view shall employ 
architectural features such as windows, a variety of colors, patterns, and complex massing to 
achieve visual interest especially at the pedestrian level.  Flat, blank walls along public rights-of-
way shall not be allowed.  Figure 582-5 illustrates examples of existing building that would and 
would not meet this requirement. 

(j) Screening of roof-top mechanical equipment.  Roof-top mechanical equipment 12 inches or more 
in diameter shall be screened by a parapet wall or other devices at least as high as the equipment 
to be screened.  Where such equipment presents a uniform rectangular profile against the sky, the 
sides of the equipment may function as the screen if such sides are painted to blend with the 
adjacent parts of the building.  The requirement to screen roof-top mechanical equipment shall not 
apply to electronic communication equipment such as satellite dishes and antennae that rely on a 
clear line of sight to function, but wherever possible such communication devices should be placed 
in such a manner as to minimize their impact on public views from surrounding streets.  Other 
provisions notwithstanding, this section requirements shall not be interpreted to mean that roof-
top mechanical equipment will never be in view from the ground.  Figure 16-582-6 shows existing 
situations that would and would not meet these screening requirements. 

(k) Architectural styles.  A variety of architectural styles and design themes are permitted, but to the 
maximum extent practicable, the design of new buildings in the downtown should reflect or 
interpret design themes of existing key downtown Los Alamos buildings as illustrated in figure 16-
582-1. 

4
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Elevations Submitted:  To comply with these standards, the proposed construction materials include fiber 
cement siding with primary color beige, secondary color light red; stucco with primary color light gray, 
stone veneer in a mix of earth tones; and a standing seam metal roof in a light gray color.  

To meet Architectural Massing requirements, each building will include wall pop-outs and several gable 
roof major and minor sections with different heights, an irregular footprint accented with a well-balanced 
series of rectangular architectural features that avoids long stretches of flat walls, and the use of multiple 
types of building materials and colors. Wood trim is a medium brown, with metal trim and railings, and 
windows will be vinyl frame. The total window surface area does not exceed 40% of the total exterior wall 
surfaces. 

A Waiver, per §16-53 and §16-582, are requested for development of this project. The applicant has 
requested a waiver to allow for fiber cement lap siding, and states that it helps with the allowable 
predominant exterior building materials and complements the other materials of stone and stucco. It 
helps provide texture and scale of materials and colors. 

No public comments have been received by the Community Development Department as of Wednesday, 
July 3, 2019. 

LOS ALAMOS COUNTY DEVELOPMENT CODE REQUIREMENTS – SITE PLAN APPROVAL REQUIREMENTS 

Sec. 16-152. – Site plan required. 

(a) An approved or conditionally approved site plan shall be required for all development(s) of property 
or alteration or addition to existing structures. 

SITE PLAN REVIEW CRITERIA 

Sec. 16-152A. – Site plan review criteria. 

During the course of their review of any site plan, the IDRC shall utilize the following criteria in 
formulating a recommendation to the community development director or the planning and zoning 
commission; and the community development director or the planning and zoning commission shall 
utilize the following criteria in making its determination of approval, conditional approval or denial: 

(a) The site plan shall substantially conform to the comprehensive plan and shall not be materially 
detrimental to the health, safety and general welfare of the county. 
 

Applicant Response:  The site is currently zoned MU- this application is in substantial compliance with the 

underlying zoning and the goals and potential strategies of the comprehensive plan. The proposed plan 

seeks to redevelop an underutilized site with market rate housing intended to reduce the existing 

stockpile of housing, as well as address increased employment and need for more housing. This new 

development will support spending and tax generation in the community. And due to the site's proximity 

to the downtown and existing transit, the proposal will support economic diversity, encourage transit use, 

and allow for a range of housing options to include independent senior housing, workforce housing, and 

student housing. 

Staff Comment:  Multi-family uses are permitted in the MU (Mixed Use) zoning district, per the Use Index 
Table contained in §16-287 of the Los Alamos County Development Code. The MU (Mixed Use) district 
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does not limit the number of dwelling units per acre. The proposed Site Plan supports several goals and 
policies in the Comprehensive Plan that support the Comprehensive Plan Goals and Policies 3.1 Housing, 
Neighborhoods, & Growth: 

Housing - Goals: “Provide a variety of housing types, sizes and densities.” [Page 62]  

Housing - Economic Vitality - Policies: “Promote the development of affordable and workforce 
housing.” [Page 62] 

Housing – Land Use – Policies: “Encourage new housing developments in proximity to workplaces.” 
[Page 63] 

Housing – Land Use – Potential Strategies: “Identify publicly owned sites suitable for housing, and 
prioritize use of sites, where appropriate, for housing for lower income individuals.” [Page 63] 

Neighborhoods – Goals: “Promote the creation of a variety of housing options for all segments of 
the Los Alamos community.”  [Page 66]. 

The proposed Site Plan supports several goals and policies in the Comprehensive Plan that support 
the Comprehensive Plan Goals and Policies 3.3 Open Space, Trails & Mobility: 

Mobility-Goals: “Support streets designed for the safety and comfort of all users.” [Page 98] 

Mobility-Goals: “Improve bicycle and pedestrian safety and convenience.” [Page 98] 

The proposed development is in conformance with the core themes, goals, policies and strategies of 
the 2016 Comprehensive Plan. 

(b) Ingress, egress, traffic circulation and parking on the site shall be accomplished with safety for 
motorists, bicyclists and pedestrians.  Provisions shall be made for the safe ingress, egress and 
circulation of vehicles, bicyclists and pedestrians. 

Applicant Response:   

This site is in close proximity to the downtown core and is located adjacent to the transit route on Trinity 
Ave. Adequate on-site circulation including driveways, sidewalks, and trails are incorporated in the design 
to ensure safe Ingress, egress, and circulation for vehicles, bikes, and pedestrians and to reinforce the 
comprehensive plan goals of creating a vibrant and pedestrian friendly downtown and to increase 
residential density in the downtown area. Adequate site distance and turning radii are provided 
throughout the site that promote safe pedestrian, vehicular, and emergency vehicle access. 

Staff Comment:  Based on the ratio of required parking per net square feet of usable floor area, specified 
at one (1) parking space per 750 sf of residential use and per 500 sf of Commercial Uses and Personal Uses 
use in Sec. 16-579-t1, the number of parking spaces required is two-hundred and forty-two (242). Without 
the parking waiver consideration, there are two-hundred and seventeen (217) parking spaces, and 
therefore, twenty-five (25) spaces short of meeting the code requirement. With consideration of the fifty-
six (56) tandem parking spaces submitted as a waiver, the total of two-hundred and seventy-three (273) 
parking spaces would result in a surplus of thirty-one (31) spaces above the code requirement. The waiver 
application is to allow for tandem parking to be counted as parking spaces, per §16-367 of the 
development code:  

(2) All required parking spaces shall be maintained in conformance with the requirements of this article 
and adequate ingress to and egress from each space shall be provided without moving another vehicle, 
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except in single-family, two-family, and low density multi-family districts (R-1-5, P-D 3.5, P-D 2.0, P-D 5.0, 
P-D 7.0, P-D 12.0, P-D 20.0, R-1-8, R-1-10, R-1-12, R-4, R-5, R-6, R-M, R-A, R-E and R-3-L).   

Based on the number of handicap spaces needed for 101-300 regular parking spaces in Sec. 16-369, the 
eight (8) handicapped spaces illustrated meets the code requirement. 

Additional staff comments on criteria (b) include: 

• The use of tandem spaces should not encroach the fire lane. [Fire Department] 
 

• A vehicle, bicycle, and pedestrian circulation plan has been submitted with the site plan 
application. 

 

• A 20’ trail easement is indicated on the site plan. 
 

• It is recommended that the placement of a self-contained compactor, be for a wet waste 
compactor that is compatible with County services (RJ 250 SC). [Public Works, Environmental 
Services] 

 

• Dumpsters for cardboard and mixed recycle could be located near the compactor.  The more 
residents can recycle, the less often the dumpster needs to be emptied. 

 

• Regarding the Roadway Profile, please provide an explanation of the short (~50’) sections at 8% 
grade areas. Staff recommends this grade be lessened, if possible. [Public Works] 

 

• Street name access to the site, 35th Street will be realigned with 36th on the north side of Trinity 
and the street name of 36th Street will carry on both sides.  Therefore, Finch and 35th street names 
will no longer apply. Revise plan references appropriately. 

 

• Fire apparatus access roads shall not exceed 10 percent in grade. The angles of approach and 
departure for fire apparatus access roads shall be within the limits established by the fire code 
official based on the fire department’s apparatus.  

 

• Prior to building permitting, the applicant will coordinate review of traffic analysis with NMDOT 
D5 Traffic Engineer and County Public Works staff, through the ongoing intersection 
improvements project.  Access improvements to Trinity Dr. (NM502) required by NMDOT shall be 
made in conjunction with the site development construction and completed by or before 
certificate of occupancy unless otherwise approved by NMDOT. 

 

(c) The necessary provisions shall be made for controlling stormwater drainage on-site and off-site as 
required by the county engineer in accordance with the county's storm drainage construction 
standards or such other ordinances or storm water management plans as may exist. 

Applicant Response:  The proposed site design will incorporate techniques to minimize the impacts of 
stormwater and reduce additional stormwater runoff from the site as required. 

Staff Comment:  The applicant will be required to meet all grading and drainage requirements for the 
development as determined by the County’s subdivision engineer at the time of building permit submittal. 
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A preliminary drainage plan has been submitted with the site plan application. A Final Drainage Study is 
required at the time of building permitting, incorporating the following comments: 

(a) Provide analysis of pipe sizing;  

(b) Volume, pond areas/volumes; and 

(c) Erosion control details throughout 

(d) Provide data analysis comparing the pre-development (greenfield development) and the 
redevelopment of the property as proposed.   

Note: Coordinate outfall volumes and erosion control details with DOE.  

While total flow will be reduced by the development, it is noted that QD6 and QD4+QD4A show additional 
flow than historic, ensure adequate erosion control is utilized. [Public Works] 

(d) The necessary easements shall be provided for both existing and proposed utilities, on-site and off-
site.  No existing easement shall be terminated without provision of alternate service, and all new 
services shall be provided. 
 

Applicant Response:  Necessary easements shall be provided as required to accommodate all necessary 

utilities including up- graded utilities to meet the needs of the parcel and under-grounding of all existing 

above ground utilities on the site. Access and utility easements are provided along driveways through 

the site, along the existing 16“ water transmission line, and for access and maintenance of the proposed 

wastewater lift station. 

Staff Comment:  All necessary easements must be established and illustrated on the final plat. [Public 
Utilities Department]. A preliminary easement plan has been submitted with the site plan application 
along with a statement that the utilities will be dedicated to the County. 

Prior to building permitting, the applicant will provide a re-plat of the site (Tracts A-12/13) providing for 
vacation of existing LAC easements and/or establishment of new easements.  Address any easement 
encroachments and lot consolidation if applicable—can be deferred to subdivision/plat submittal.  Note:  
Vacation of existing easements requires County Surveyor, County Engineer, Deputy Utilities Manager and 
Council approval. 

(e) The site plan shall include a conceptual landscape plan that will enhance the site and immediate 
vicinity and provide adequate screening and buffering, if appropriate, between properties.  The final 
landscape plan shall conform to the requirements set forth in sections 16-574 and 16-575. 

Applicant Response:  Landscaping provided on the Preliminary Landscape Plans conforms to Sections 16-
574 and 16-575. 

At this time, there have been 196 existing trees that are noted for removal. The Preliminary Landscape 
Plan has provided 207 total 2” caliper or larger trees to be re-planted back into the site to compensate for 
the tree removals. There are additional trees specified and these trees are a minimum of 1” caliper. It 
should be noted that there are approximately 102 trees that will remain on this site – mostly around the 
perimeter of the site and in the large portion of the site that will not be developed. 

The landscape palette that is provided on-site in and around the improvements is mostly medium water 
using plants with a few plants that are low water use and a couple species that are high water use. To 
transition the landscaping into the surrounding property, a native revegetation seed mix will be used. In 
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addition to the seed mix, a few variety of low water indigenous trees and scrub will be planted 
intermittently to provide a mix of landscape sizes and heights. 

The landscaped area on site will be top-dressed with a decomposed granite and the vegetative coverage 
for these areas is at least 50% coverage as required by code. All non-turf planting areas will be watered 
using an emitter irrigation system to establish plants. The indigenous plantings around the perimeter of 
the site will have a dedicated emitter system to establish the plants that are planted from containers. 

Staff Comment:  The Landscape Plan submitted in support of the revised Site Plan exceeds the minimum 
five percent requirement for landscaping material, with 35% provided for landscaping, as required by 
Section 16-574 and Section 16-575 of the Los Alamos County Development Code. In addition, submitted 
plans provide for a drip emitter irrigation to all plantings, excluding turf and native seed revegetation. The 
system is on a dedicated valve to control the amount of water provided. Lawn areas will be watered with 
spray irrigation pop-up lawn heads with solid sensors controlling water distribution. 

(f) Parking lots, outside storage areas, outside mechanical equipment and outdoor lighting shall be 
designed to serve the intended use of the development while minimizing adverse impacts on 
adjacent properties or public rights-of-way. 

Applicant Response:  Parking and site lighting shall be designed to reinforce the scenic beauty of the area. 
Lighting shall be dark sky compliant fixtures which will be adequately shielded to reduce glare and 
bleeding off site. 

Mechanical equipment shall be screened by means of parapet walls, site fences, and landscape materials. 
No outside storage areas are proposed for this project. 

Staff Comment:  All exterior lighting shall be compliant with §16-276 of the Los Alamos County 
(Development) Code as well as the tenets of the New Mexico Night Sky Protection Act (Chapter 74 Article 
12 NMSA 1978, Night Sky Protection). [Planning] 

A photometric plan has been submitted with the site plan application and is required with the building 
permit submittal. 

(g) Structures, site grading, and all other aspects of the development shall meet all applicable design 
standards or guidelines, as may be adopted and made a part of this code, and shall preserve, to the 
extent practical, outstanding topographical features and natural amenities on the site. 
 

Applicant Response:  All public services and facilities required to serve this site shall conform with the 

development standards for Los Alamos County. 

Staff Comment:  The Final Drainage Report and lighting photometrics will be required with the building 

permit submittal. [Engineering] 

(h) The capacity of those public services and facilities required to serve the proposed development 
(including but not limited to water, sanitary sewer, electricity, gas, storm sewer, streets, etc.) shall 
conform with, or if improvements are required, shall be made to conform with the requirements of 
the county's construction standards. 

Applicant Response:  All structures, site grading, and other aspects of the development shall conform with 
the development standards for Los Alamos County and shall preserve the outstanding topographical 
features and natural amenities of the site to the greatest extent possible. 
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Staff Comment:   A Revised C-301 to depict a new 8” waterline loop is required and has been provided. 
The plan to install a 12” water line that connects to the original line needs revision. The new line can be 
reduced to 8” PVC, but cannot connect to the original 6” cast iron pipe (old pipe integrity is questionable). 
It will need to be replaced with new 8” waterline as well. The entire water loop may be constructed with 
8” PVC or ductile-iron, per the LAC DPU water line system construction standards. [Utilities] 

The final electrical plan is required at building permitting. 

(i) Provisions shall be made to serve the development with tot lots and/or neighborhood parks in 
accordance with the adopted comprehensive plan.  A fee may be paid as approved by county council 
to accomplish the purpose of a comprehensive plan in lieu of the development of tot lots or 
neighborhood parks. 

Applicant Response:  A tot lot shall be provided on site as one of the proposed amenities for use by the 
residents. 

Staff Comment:  The site plan application includes a club house with a pool and spa, BBQ facilities, bocce 
ball, and shade structures. The site plan identifies a 20’ trail easement. 

LOS ALAMOS COUNTY DEVELOPMENT CODE REQUIREMENTS – WAIVER REQUIREMENTS 

Waivers 

Three waiver applications have been submitted for approval with the site plan application, for exterior 
building materials, parking, and building height.   

Sec. 16-53. - Planning and zoning commission. 

The planning and zoning commission shall have the following powers and duties: 
  

(c) Final action. 

1. The planning and zoning commission shall hold a public hearing in accordance with the 
requirements of article XI and shall have the authority to approve, conditionally approve or 
disapprove the following applications: 

 

b. Application for approval of a site plan with waiver where the waiver is part of a site plan 
application and a separate waiver application has not been filed for a hearing with the board of 
adjustment. The planning and zoning commission may take a single vote to approve the site plan and 
either approve or deny the waiver. If the planning and zoning commission votes to deny the site plan 
the waiver shall also be denied. Such powers shall not include the consideration of waiver to design 
and construction standards promulgated or administered by the public works department as 
described in section 16-572 nor in association with a special plan (SP) district application. 

 

WAIVER REVIEW CRITERIA: 

The Los Alamos County Code of Ordinances, Chapter 16, Development Code, Sec. 16-157 establishes four 

(4) criteria upon which the Board of Adjustment shall base its decision to approve, approve with 

conditions and limitations, or deny the waiver request. The Board’s decision shall depend upon the 
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extent to which the request meets or fails to meet these criteria. Please review each of the criteria listed 

and provide short comments on how your application meets the criteria in the space provided. 

Describe the Waiver Request 

This request is to allow horizontal fiber cement lap siding. Horizontal lap siding is not a permited exterior 

finish building material. Fiber cement lap siding is a durable product and helps provide scale to large 

multifamily buildings. It provides a modern clean look while maintaining a traditional character. 

(a)  Granting of the waiver will not cause an intrusion into any utility or other easement unless approved 

by the owner of the easement. 

Applicant Response:  The waiver to allow fiber cement lap siding will not intrude into utility or other 
easements. 

Staff Comment: Staff concurs with the applicant response.   
 

(b)  The waiver request is caused by a practical difficulty or hardship inherent in the lot or lot improvements 

and the difficulty or hardship has not been self-imposed. 

Applicant Response: The use of horizontal fiber cement lap siding helps with the allowable predominant 
exterior building materials and compliments the other materials of stone and stucco. It helps provide 
texture and scale of materials and colors.  

Staff Comment:  Staff concurs with the applicant response.    
 

(c)  Granting of the waiver will not create a health or safety hazard or violate building code requirements. 

Applicant Response: The granting of the waiver to use fiber cement lap siding will not impact health or 
safety or violate building code requirements. 

Staff Comment: Staff concurs with the applicant response.      
 

(d)  Granting of the waiver will not create any significant negative physical impacts on property within 

100 yards of the subject property such as reduced sight lines, loss of privacy, decreased security, increased 

noise, objectionable odors, intrusion of artificial light, the casting of unwanted shadows, or similar 

negative impacts. 

Applicant Response:  This request will not create any significant negative impacts on property within 100 
yards. 

Staff Comment: Staff concurs with the applicant response.     
 

Describe the Waiver Request 

This request is to allow a waiver from the requirement for maximum building height to be 45’ as measured 

from adjacent existing grade. The parcel is described in the RFP as being flat, but it is not, there is 45’ of 

vertical fall over the extents of the parcel. Site circulation and accessibility would be severely restricted 

by that degree of slope. The comprehensive plan goals encourages high quality design and preserving the 

natural beauty of Los Alamos balanced with the need to provide additional units to compensate for a 
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housing shortage and to provide a range of housing options that serve seniors, students, and workforce. 

The comprehensive plan also emphasizes higher density in order to address housing needs. A waiver from 

the height restriction to allow the maximum height to be 51’-2” as measured from finish grade on the site 

will allow the proposal to achieve the density and the accessibility as outlined in the comprehensive plan. 

(a)  Granting of the waiver will not cause an intrusion into any utility or other easement unless approved 

by the owner of the easement. 

Applicant Response:  The height waiver will not intrude into utility or other easements. 

Staff Comment: Staff concurs with the applicant response.     
 

(b)  The waiver request is caused by a practical difficulty or hardship inherent in the lot or lot improvements 

and the difficulty or hardship has not been self-imposed. 

Applicant Response: The site terrain is causing difficulty placing buildings and parking spaces on a safe and 
accessible slope. The RFP incorrectly identified the site as being flat. The proposed height waver will allow 
development to meet the comprehensive plan goals of preserving natural beauty, providing a larger range 
of new housing units, achieving greater connectivity, increasing the number of housing units, and 
maximizing accessibility as required under the comprehensive plan and the Americans with Disabilities 
Act. 

Staff Comment: Staff concurs with the applicant response, and further notes that the maximum building 
height is four (4) stories with a 51’-2” maximum building height from finished grade to roof. The height 
waiver allows for this project to fit on a parcel with development constraints related to topography.   
 

(c)  Granting of the waiver will not create a health or safety hazard or violate building code requirements. 

Applicant Response: The granting of the height waiver will not impact health or safety or violate building 
code requirements. 

Staff Comment:  Staff concurs with the applicant response.  
 

(d)  Granting of the waiver will not create any significant negative physical impacts on property within 

100 yards of the subject property such as reduced sight lines, loss of privacy, decreased security, increased 

noise, objectionable odors, intrusion of artificial light, the casting of unwanted shadows, or similar 

negative impacts. 

Applicant Response:  This request will not create any significant negative impacts on the property. 

Staff Comment:  Staff concurs with the applicant response.  
 

Describe the Waiver Request 

This request is to allow tandem parking as guest and tenant parking. Site conditions are preventing 

meeting the required number of parking spaces. The comprehensive plan goals for the MU zoning district 

encourages higher density to address optional housing needs. This waiver allows increased density and 

provide viable alternative parking. The site is currently 25 spaces short of the required number. We are 

proposing to utilize 56 tandem parking spaces which will result in a surplus of 31 spaces. 
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(a)  Granting of the waiver will not cause an intrusion into any utility or other easement unless approved 

by the owner of the easement. 

Applicant Response:  The parking waiver will not intrude into utility or other easements. 

Staff Comment:  Staff concurs with the applicant response.  
 

(b)  The waiver request is caused by a practical difficulty or hardship inherent in the lot or lot improvements 

and the difficulty or hardship has not been self-imposed. 

Applicant Response: The site terrain is causing difficulty placing parking spaces on a safe and accessible 
slope. The proposed tandem guest and tenant parking spaces will provide additional and convenient 
parking. The addition of 56 tandem spaces will increase the total number of spaces to 31 more than the 
required minimum parking. 

Staff Comment:  Staff concurs with the applicant response, and further notes, that the topography and 
proportions of the project site act as a constraint for development, including for parking spaces. The 
tandem spaces are designed to park vehicles, but the waiver would allow to count them as parking spaces, 
since the code requires “adequate ingress to and egress from each space shall be provided without moving 
another vehicle”. The tandem access requested by waiver would be a parking arrangement with garage 
parking and driveway parking. A vehicle parked in the driveway would need to be moved to exit a vehicle 
from the garage. The use of tandem spaces would not encroach the fire lane.     
 

(c)  Granting of the waiver will not create a health or safety hazard or violate building code requirements. 

Applicant Response: The granting of the parking waiver will not impact health or safety or violate building 
code requirements. 

Staff Comment:  Staff concurs with the applicant response.  
 

(d)  Granting of the waiver will not create any significant negative physical impacts on property within 

100 yards of the subject property such as reduced sight lines, loss of privacy, decreased security, increased 

noise, objectionable odors, intrusion of artificial light, the casting of unwanted shadows, or similar 

negative impacts. 

Applicant Response:  This request will not create any significant negative impacts on the property. 

Staff Comment:  Staff concurs with the applicant response. 
 

STAFF AND INTERDEPARTMENTAL REVIEW COMMITTEE (IDRC) RECOMMENDATION 

Staff review has determined that the application meets the criteria for approval of a Site Plan.  IDRC review 
of the SIT application and waiver applications occurred on June 6, 2019.  There were several issues that 
were discussed at the IDRC meeting, including the need for the applicant to work with County staff 
towards final plans for utilities, grading and drainage, street lighting, and roadworks, sidewalks, 
landscaping, and the waivers for fiber cement siding, parking, and building height.   
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By recommending the incorporation of several improvements, the IDRC supports approval of the project, 
and has forwarded a favorable recommendation to the Planning and Zoning Commission, subject to the 
conditions outlined within the body of this report and subject to testimony entered at the public hearing. 

FINDINGS OF FACT 

• The petition is for review and approval of a Site Plan Application for a proposed multi-family market 
rate rental housing complex, consisting of seven apartment buildings with a total of 149 total 
residential units, two garages, two lofts/garages, one clubhouse with a swimming pool, a pool ramada, 
and a BBQ ramada, with associated landscaping, parking and traffic circulation, to be located at 121 
& 141 35th Street, Los Alamos, NM.  

• The Site Plan Application includes a Waiver Application for mixed-use district architectural standards 
per §16-122 and §16-53 of the Los Alamos County Development Code. 

• The Site Plan Application includes a Waiver Application for mixed-use district parking standards per 
§16-122 and §16-53 of the Los Alamos County Development Code. 

• The Site Plan Application includes a Waiver Application for building height standards per §16-122 and 
§16-53 of the Los Alamos County Development Code. 

• Public notification for this case has been completed in accordance with §16-192 of the Los Alamos 
County Development Code.  Notice of the public hearing was published pursuant to the Los Alamos 
County Development Code, and notice was mailed to all property owners within one hundred (100) 
yards/three hundred (300') feet of the subject property boundaries, notifying the public of the place, 
date, and time of the public hearing. 

• The subject property is currently vacant.  

• The subject property contains approximately 9.23 acres of land area. 

• The subject property is zoned MU (Mixed Use), as described in §16-578 to §16-582 of the Los Alamos 
County Development Code. 

• Multi-family uses are permitted in the MU (Mixed Use) zoning district, per the Use Index Table 
contained in §16-287 of the Los Alamos County Development Code. The MU (Mixed Use) district does 
not limit the number of dwelling units per acre.  

• Issues brought forward at the IDRC meeting conducted on June 6, 2019 have been or will be 
adequately addressed by the applicant via the submission of a revised Site Plan that incorporates all 
IDRC comments. 

• A revised and replatted Site Plan shall be prepared and submitted prior to filing an application for a 
Building Permit, incorporating all items as required by the Planning & Zoning Commission at the public 
hearing.  

EXHIBITS 

Exhibit A:  Application/Waiver Applications/Vicinity Map/Aerial Photo 

Exhibit B:  Site Plan; Elevations; Landscape Plan; Civil Set Plans 

Exhibit C:  Map and List of Property Owners within 100 Yards (300 Feet); IDRC Checklist 

Exhibit D: Site Plan Plans 
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Exhibit E: Preliminary Drainage Report 

Exhibit F: Geotechnical Engineering Report 
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Exhibit A:  Application/Vicinity Map/Aerial Photo 
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Exhibit B:  Site Plan; Elevations; Landscape Plan; Civil Set Plans 
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Exhibit C:  Map and List of Property Owners within 100 Yards (300 Feet); IDRC Checklist 
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List of Property Owners within 100 yards (300 feet) 

Name Address 

COURTRIGHT INVESTMENTS LLC 3785 GOLD ST 

SOENKE EDWARD H & GAIL M(EHS 
ENTERPRISES 

3500 TRINITY DR 

CAP INVESTORS LIMITED PARTNERSHIP 3707 GOLD ST 

KURNATH NANCY P REVOC TRUST 715 36TH ST 

C DE BACA ELMO REVOC TRUST 720 37TH ST 

TRINITY GROUP HOLDINGS LLC 3491 TRINITY DR 

INCORPORATED COUNTY OF LOS 
ALAMOS 

3661 TRINITY DR 

INCORPORATED COUNTY OF LOS 
ALAMOS 

145 35TH ST 

INCORPORATED COUNTY OF LOS 
ALAMOS 

3689 TRINITY DR 

FLYNN PAULINE 3705 TRINITY DR 

EFREMOVA-LINDEN NATALIA A 3711 TRINITY DR 

JADRICH RYAN & LINDQUIST BETH 3717 TRINITY DR 

SCHAUMBERG JOSEPH B 3745 TRINITY DR 

HALL GEORGIA A 3773 TRINITY DR 

LOS ALAMOS COUNTY 120 35TH ST 

LOS ALAMOS COUNTY 141 35TH ST 

LOS ALAMOS NATIONAL LABORATORY 4200 W JEMEZ RD 

PHC-LOS ALAMOS INC 3917 WEST RD 
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IDRC Checklist 
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rs

, a
nd

 a
t l

ea
st

 o
ne

 e
m

er
ge

nc
y 

te
le

ph
on

e 
nu

m
be

r a
ct

iv
e 

on
 a

 2
4 

ho
ur

 b
as

is
.
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.

If 
an

 E
PA

 N
ot

ic
e 

of
 In

te
nt

 (N
O

I) 
is

 a
pp

lic
ab

le
, a

 c
op

y 
of

 th
e 

m
ai

le
d 

pe
rm

it 
ap

pl
ic

at
io

n 
sh

al
l b

e 
pr

es
en

te
d 

at
 th

e
pr

e-
co

ns
tru

ct
io

n 
m

ee
tin

g 
al

on
g 

w
ith

 a
 w

rit
te

n 
st

at
em

en
t g

iv
in

g 
th

e 
m

ai
lin

g 
da

te
.

11
.

Th
e 

C
on

tra
ct

or
 s

ha
ll 

be
 re

sp
on

si
bl

e 
fo

r m
ai

nt
ai

ni
ng

 th
e 

in
te

gr
ity

 o
f a

ll 
un

de
rg

ro
un

d 
ut

ilit
ie

s 
du

rin
g 

th
e 

co
ur

se
 o

f w
or

k
re

ga
rd

le
ss

 o
f a

ny
 lo

ca
tio

n 
sh

ow
n 

on
 th

e 
pl

an
s 

or
 o

th
er

 fi
el

d 
ev

id
en

ce
, o

r l
ac

k 
th

er
eo

f. 
 N

ot
ifi

ca
tio

n 
to

 N
ew

 M
ex

ic
o 

O
ne

C
al

l a
t 1

-8
00

-3
21

-2
53

7 
fo

r u
til

ity
 lo

ca
te

s 
a 

m
in

im
um

 o
f 4

8 
ho

ur
s 

in
 a

dv
an

ce
 o

f a
ny

 e
xc

av
at

io
n 

is
 re

qu
ire

d.
  M

ai
nt

en
an

ce
of

 u
til

ity
 lo

ca
te

s 
sh

al
l b

e 
co

nt
in

ue
d 

th
ro

ug
ho

ut
 th

e 
pr

oj
ec

t l
ife

.
12

.
Th

e 
O

w
ne

r s
ha

ll 
be

 re
sp

on
si

bl
e 

fo
r a

ll 
 c

ha
ng

es
 in

 c
on

st
ru

ct
io

n 
de

em
ed

 n
ec

es
sa

ry
 fo

r a
ny

 re
as

on
 a

nd
 s

ha
ll 

ha
ve

ap
pr

op
ria

te
 p

la
ns

 a
nd

/o
r s

pe
ci

fic
at

io
ns

, i
nc

lu
di

ng
 a

pp
lic

ab
le

 d
es

ig
n 

cr
ite

ria
, p

re
pa

re
d 

by
 a

 N
ew

 M
ex

ic
o 

Pr
of

es
si

on
al

En
gi

ne
er

 a
nd

 s
ub

m
itt

ed
 to

 L
os

 A
la

m
os

 C
ou

nt
y 

fo
r a

pp
ro

va
l. 

 U
po

n 
ap

pr
ov

al
, s

ai
d 

ch
an

ge
s 

m
ay

 b
e 

in
co

rp
or

at
ed

 in
to

th
e 

pr
oj

ec
t.

13
.

Fi
na

l R
ec

or
d 

D
ra

w
in

gs
, r

ef
le

ct
in

g 
su

bs
ta

nt
ia

l c
ha

ng
es

 to
 th

e 
or

ig
in

al
 d

es
ig

n 
dr

aw
in

gs
, s

ha
ll 

be
 s

ub
m

itt
ed

 b
y 

th
e

C
on

tra
ct

or
's

 S
ur

ve
yo

r f
or

 a
pp

ro
va

l t
o 

th
e 

En
gi

ne
er

.S
ai

d 
pl

an
s 

sh
al

l b
e 

ap
pr

ov
ed

 b
y 

ap
pl

ic
ab

le
 C

ou
nt

y 
D

iv
is

io
ns

 p
rio

r t
o

fin
al

 a
cc

ep
ta

nc
e 

of
 p

ro
je

ct
 w

or
k 

fo
r m

ai
nt

en
an

ce
 re

sp
on

si
bi

lit
y 

an
d 

th
e 

be
gi

nn
in

g 
of

 th
e 

w
ar

ra
nt

y 
pe

rio
d.

   
U

nd
er

 n
o

ci
rc

um
st

an
ce

s 
w

ill 
pa

rti
al

  a
cc

ep
ta

nc
e 

an
d/

or
 w

ar
ra

nt
y 

co
m

m
en

ce
m

en
t b

eg
in

 fo
r a

ny
 c

om
po

ne
nt

 o
f p

ro
je

ct
 s

co
pe

 b
e

pr
ov

id
ed

.
14

.
Al

l C
on

tra
ct

or
 w

or
k 

ac
tiv

ity
 s

ha
ll 

be
 c

on
fin

ed
 to

 th
e 

co
ns

tru
ct

io
n 

lim
its

 o
f t

he
 p

ro
je

ct
.  

Th
er

e 
sh

al
l b

e 
no

 e
nc

ro
ac

hm
en

t
on

to
 a

dj
ac

en
t p

ro
pe

rti
es

, e
ith

er
 c

on
st

ru
ct

io
n 

or
 m

ar
sh

al
in

g 
ya

rd
(s

) u
nl

es
s 

le
ga

l e
as

em
en

ts
(s

)/a
gr

ee
m

en
t(s

) i
s/

ar
e

ex
ec

ut
ed

 a
nd

 a
pp

ro
ve

d 
by

 th
e 

En
gi

ne
er

in
g 

Su
pe

rv
is

or
.
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.

Al
l c

ut
 a

nd
 fi

ll 
sl

op
es

, i
nc

lu
di

ng
 s

et
ba

ck
 re

qu
ire

m
en

ts
, s

ha
ll 

co
nf

or
m

 to
 th

e 
re

qu
ire

m
en

ts
 o

f C
ha

pt
er

 3
3 

of
 th

e 
U

ni
fo

rm
Bu

ild
in

g 
C

od
e,

 1
99

7 
ed

iti
on

 u
nl

es
s 

ot
he

rw
is

e 
no

te
d 

on
 th

e 
ap

pr
ov

ed
 c

on
st

ru
ct

io
n 

pl
an

s.
16

.
Th

e 
C

on
tra

ct
or

 is
 re

sp
on

si
bl

e 
fo

r a
ny

 d
am

ag
e 

ca
us

ed
 b

y 
co

ns
tru

ct
io

n 
ac

tiv
iti

es
 to

 p
ub

lic
 o

r p
riv

at
e 

pr
op

er
ty

, i
nc

lu
di

ng
ut

ilit
ie

s.
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.
M

at
er

ia
l q

ua
lit

y 
te

st
in

g 
sh

al
l b

e 
co

m
pl

et
ed

 b
y 

th
e 

C
on

tra
ct

or
, t

hr
ou

gh
 a

 re
co

gn
iz

ed
 te

st
in

g 
la

bo
ra

to
ry

.  
Th

e 
la

bo
ra

to
ry

sh
al

l b
e 

un
de

r t
he

 a
us

pi
ce

s 
of

 a
 N

ew
 M

ex
ic

o 
Pr

of
es

si
on

al
 E

ng
in

ee
r.

18
.

C
om

pa
ct

io
n 

te
st

in
g 

of
 s

oi
l a

nd
 s

im
ila

r m
at

er
ia

ls
, i

nc
lu

di
ng

 o
pt

im
um

 m
oi

st
ur

e-
de

ns
ity

 re
la

tio
ns

hi
ps

, s
ha

ll 
be

 p
er

fo
rm

ed
 in

ac
co

rd
an

ce
 w

ith
 th

e 
re

fe
re

nc
ed

 s
pe

ci
fic

at
io

ns
 a

nd
/o

r p
la

ns
.  

U
nl

es
s 

sp
ec

ifi
ed

 in
 in

di
vi

du
al

 p
ro

je
ct

 p
la

ns
, t

he
 fr

eq
ue

nc
y

of
 c

om
pa

ct
io

n 
te

st
in

g 
sh

al
l b

e 
on

e 
(1

) t
es

t p
er

 1
.5

 v
er

tic
al

 fe
et

 o
f f

ill 
or

 b
ac

kf
ill 

of
 s

im
ila

r m
at

er
ia

l; 
w

ith
in

 tw
o 

(2
)

ho
riz

on
ta

l f
ee

t o
f s

tru
ct

ur
es

; f
or

 e
ac

h 
50

0 
lin

ea
r f

ee
t o

f t
re

nc
h 

ba
ck

fil
l o

r e
ac

h 
da

ys
 c

om
pa

ct
iv

e 
ef

fo
rt,

 w
hi

ch
ev

er
 re

su
lts

in
 th

e 
gr

ea
te

st
 q

ua
nt

ity
 o

f t
es

ts
; o

r f
or

 e
ac

h 
50

0 
cu

bi
c 

ya
rd

s 
of

 fi
ll 

of
 s

im
ila

r m
at

er
ia

l; 
or

 a
s 

di
re

ct
ed

 b
y 

th
e 

En
gi

ne
er

.
19

.
C

on
cr

et
e 

sa
m

pl
e 

se
t s

ha
ll 

co
ns

is
t o

f a
 m

in
im

um
 o

f t
hr

ee
 (3

) c
yl

in
de

rs
.  

O
ne

 s
am

pl
e 

se
t s

ha
ll 

be
 o

bt
ai

ne
d 

fo
r e

ac
h 

50
0

lin
ea

r f
ee

t c
as

t, 
50

 c
as

t c
ub

ic
 y

ar
ds

, o
r o

ne
 (1

) s
et

 p
er

 c
al

en
da

r d
ay

, w
hi

ch
ev

er
 is

 g
re

at
es

t; 
or

 a
s 

di
re

ct
ed

 b
y 

th
e

En
gi

ne
er

.  
C

yl
in

de
rs

 s
ha

ll 
be

 te
st

ed
 a

t 7
, 2

8,
 a

nd
 5

6 
da

y 
in

te
rv

al
s;

 th
e 

56
 d

ay
 in

te
rv

al
 n

ee
d 

no
t b

e 
te

st
ed

 if
 a

ny
 p

re
vi

ou
s

te
st

 re
su

lt 
ex

ce
ed

s 
th

e 
de

si
gn

 v
al

ue
.
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.

Tr
af

fic
 c

on
tro

l d
ev

ic
es

, a
s 

pe
r a

pp
ro

ve
d 

pl
an

, s
ha

ll 
be

 in
st

al
le

d,
 m

ai
nt

ai
ne

d,
 a

nd
 re

m
ov

ed
 b

y 
th

e 
C

on
tra

ct
or

.  
 S

ai
d

de
vi

ce
s 

sh
al

l c
on

fo
rm

 to
 th

e 
la

te
st

 p
ub

lis
he

d 
ed

iti
on

 o
f t

he
 M

an
ua

l o
f U

ni
fo

rm
  T

ra
ffi

c 
C

on
tro

l D
ev

ic
es

 a
nd

 to
 w

rit
te

n
di

re
ct

io
ns

 fr
om

 th
e 

Lo
s 

Al
am

os
 C

ou
nt

y 
Tr

af
fic

 E
ng

in
ee

r.
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.
Si

te
 e

ro
si

on
 a

nd
/o

r s
ed

im
en

t c
on

tro
l, 

as
 p

er
 a

pp
ro

ve
d 

pl
an

, s
ha

ll 
be

 in
st

al
le

d,
 m

ai
nt

ai
ne

d,
 a

nd
 re

m
ov

ed
 b

y 
th

e
C

on
tra

ct
or

.  
Th

e 
C

on
tra

ct
or

's
 a

tte
nt

io
n 

is
 d

ire
ct

ed
 to

 th
e 

SS
H

BC
's

 S
ec

tio
n 

60
3 

fo
r o

th
er

 re
qu

ire
m

en
ts

 re
la

tin
g 

to
 d

us
t

ab
at

em
en

t a
nd

 s
im

ila
r i

ss
ue

s.
22

.
U

til
ity

 li
ne

s 
m

us
t b

e 
bo

re
d 

un
de

r a
ll 

ex
is

tin
g 

st
re

et
 P

cc
 s

tre
et

 a
pp

ur
te

na
nc

es
.  

A 
m

in
im

um
 o

f 1
2"

 s
ep

ar
at

io
n 

m
us

t b
e

m
ai

nt
ai

ne
d 

be
tw

ee
n 

ut
ilit

y 
lin

es
.  

An
y 

cu
rb

, g
ut

te
r, 

or
 o

th
er

 d
am

ag
e 

m
us

t b
e 

re
pa

ire
d 

be
fo

re
 fi

na
l i

ns
pe

ct
io

n 
w

ill 
be

gi
ve

n.
23

.
AS

TM
, A

SH
TO

, o
r i

nd
ep

en
de

nt
 la

bo
ra

to
ry

 c
er

tif
ic

at
es

 o
f m

at
er

ia
l c

om
pl

ia
nc

e 
ar

e 
to

 b
e 

pr
ov

id
ed

 to
 th

e 
Pr

oj
ec

t E
ng

in
ee

r
to

 b
rin

gi
ng

 a
pp

lic
ab

le
 m

at
er

ia
l o

n 
si

te
.
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Ag
gr

eg
at

e 
ba

se
 c

ou
rs

e 
m

at
er

ia
l s

ha
ll 

co
nf

or
m

 to
 th

e 
SS

H
BC

's
 S

ec
tio

n 
30

4 
us

in
g 

G
ra

da
tio

n 
I.

25
.

H
ot

 M
ix

 A
sp

ha
lt 

(H
M

A)
 p

ro
po

se
d 

to
 b

e 
us

ed
 fo

r t
he

 p
ro

je
ct

 s
ha

ll 
co

nf
or

m
 to

 a
 m

ix
 d

es
ig

n 
pr

ep
ar

ed
 b

y 
a 

N
ew

 M
ex

ic
o

Pr
of

es
si

on
al

 E
ng

in
ee

r c
on

fo
rm

in
g 

to
 S

SH
BC

's
 S

ec
tio

n 
42

3 
us

in
g 

Ag
gr

eg
at

ed
 C

la
ss

ifi
ca

tio
n(

s)
 c

al
le

d 
fo

r i
n 

th
e 

pr
oj

ec
t

pl
an

s.
  T

he
 d

es
ig

n 
sh

al
l b

e 
pr

ov
id

ed
 to

 th
e 

Pr
oj

ec
t E

ng
in

ee
r f

or
 a

pp
ro

va
l a

 m
in

im
um

 o
f 1

4 
ca

le
nd

ar
 d

ay
s 

pr
io

r t
o

sc
he

du
lin

g 
th

e 
in

iti
al

 p
av

in
g 

op
er

at
io

n.
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.
C

om
pa

ct
io

n 
te

st
in

g 
of

 s
ub

gr
ad

e,
 a

gg
re

ga
te

 b
as

e 
co

ur
se

, a
nd

 e
ac

h 
lif

t o
f H

M
A 

m
at

er
ia

l s
ha

ll 
be

 c
om

pl
et

ed
 fo

r e
ve

ry
10

0 
lin

ea
r f

ee
t o

f r
oa

dw
ay

 le
ng

th
 e

xc
ep

tin
g 

fo
r H

M
A 

m
at

er
ia

l i
n 

w
hi

ch
 c

as
e 

pr
ov

id
e 

on
e 

(1
) t

es
t f

or
 e

ve
ry

 1
00

 li
ne

ar
 fe

et
of

 la
yd

ow
n 

m
ac

hi
ne

 p
as

s;
 o

r a
s 

di
re

ct
ed

 b
y 

th
e 

En
gi

ne
er

.
27

.
H

M
A 

m
at

er
ia

l q
ua

lit
y 

te
st

 s
am

pl
es

 (w
et

) s
ha

ll 
be

 o
bt

ai
ne

d 
an

d 
te

st
ed

 fo
r e

ve
ry

 5
00

 to
ns

 o
r f

ra
ct

io
n 

th
er

eo
f o

r o
ne

 (1
)

sa
m

pl
e 

pe
r d

ay
.

28
.

U
til

ity
 a

pp
ur

te
na

nc
e 

su
ch

 a
s 

te
le

ph
on

e 
pe

de
st

al
s,

 e
le

ct
ric

al
 tr

an
sf

or
m

er
s,

 g
as

, a
nd

 c
ab

le
 T

V 
pe

de
st

al
s 

sh
al

l b
e 

pl
ac

ed
ou

ts
id

e 
th

e 
pu

bl
ic

 ri
gh

t-o
f-w

ay
 a

nd
 w

ith
in

 u
til

ity
 e

as
em

en
ts

.  
Th

e 
O

w
ne

r i
s 

re
sp

on
si

bl
e 

fo
r r

el
oc

at
in

g 
m

is
-p

la
ce

d 
ut

ilit
y

st
ru

ct
ur

es
 p

rio
r t

o 
re

qu
es

tin
g 

a 
pr

e-
fin

al
 in

sp
ec

tio
n.

  W
at

er
 m

et
er

 b
ox

es
 a

nd
 fi

re
 h

yd
ra

nt
s 

m
ay

 b
e 

pl
ac

ed
 b

et
w

ee
n 

th
e

si
de

w
al

k 
an

d 
cu

rb
.  

W
at

er
 v

al
ve

 a
nd

 m
et

er
 b

ox
es

 a
re

 n
ot

 to
 b

e 
pl

ac
ed

 w
ith

in
 m

ai
nt

en
an

ce
 a

re
as

 o
f s

em
i-i

m
pr

ov
ed

(g
ra

ve
l o

r e
qu

al
) r

oa
ds

.
29

.
C

on
st

ru
ct

io
n 

de
br

is
 a

nd
/o

r e
xc

es
s 

m
at

er
ia

l s
ha

ll 
be

 s
to

re
d 

in
 a

n 
on

-s
ite

 a
re

a 
an

d 
ap

pr
op

ria
te

ly
 c

on
ta

in
ed

.  
Sa

id
 d

eb
ris

sh
al

l n
ot

 b
e 

a 
nu

is
an

ce
 to

 th
e 

su
rro

un
di

ng
 n

ei
gh

bo
rh

oo
d.

  D
is

po
sa

l o
f d

eb
ris

 s
ha

ll 
be

 e
ith

er
 w

ith
in

 th
e 

Lo
s 

Al
am

os
C

ou
nt

y 
lim

its
 u

nd
er

 s
ep

ar
at

e 
gr

ad
in

g 
pe

rm
it 

or
 a

t a
 d

es
ig

na
te

d 
N

M
ED

 a
pp

ro
ve

d 
di

sp
os

al
 s

ite
.  

Th
e 

C
on

tra
ct

or
 s

ha
ll

pr
ov

id
e 

w
rit

te
n 

no
tic

e 
as

 to
 p

ro
po

se
d 

de
br

is
 d

is
po

sa
l s

ite
 lo

ca
tio

n(
s)

.  
Al

l d
eb

ris
 a

nd
/o

r e
xc

es
s 

m
at

er
ia

l s
ha

ll 
 b

e
re

m
ov

ed
 fr

om
 th

e 
si

te
 p

rio
r t

o 
sc

he
du

lin
g 

a 
pr

e-
fin

al
 in

sp
ec

tio
n 

w
ith

 th
e 

Pr
oj

ec
t E

ng
in

ee
r.
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.

In
te

rim
 te

rra
in

 a
nd

 s
to

rm
w

at
er

 m
an

ag
em

en
t i

ns
pe

ct
io

ns
 s

ha
ll 

be
 a

rra
ng

ed
 fo

r a
t t

he
 fo

llo
w

in
g 

ev
en

ts
:

a.
C

om
pl

et
io

n 
of

 te
m

po
ra

ry
 e

ro
si

on
 c

on
tro

l b
es

t m
an

ag
em

en
t i

ns
ta

lla
tio

ns
 a

nd
 p

rio
r t

o 
an

y 
ea

rth
w

or
k 

(c
le

ar
in

g,
gr
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 CONDITIONS PRIOR TO PLANNING & ZONING COMMISION  

  
a)  

i) :  
 

b)  
i) :  

 
c)  

i) :  
 

d) 
 

i) :  
 

i) : . 
 
2) 

 
i) : 

 
 

 

i) : 

 
 

 

i) 
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 REQUIREMENTS PRIOR TO BUILDING PERMITTING  

 

i) : 
 

 
 

 
i) 

 

ADDITIONAL COMMENTS  
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PRELIMINARY DRAINAGE REPORT 
SOILS, DRAINAGE, AND GRADING 

FOR SITE APPLICATION FOR 
“THE HILL” APARTMENTS  

LOS ALAMOS, NEW MEXICO 
 

 INTRODUCTION 

Storm River, LLC is proposing to develop a new apartment complex named “The Hill” 

Apartments to be located at 35th Street south of Trinity Drive (NM 502) in Los Alamos, NM.  

The proposed 9.24 ± acre development is located in Los Alamos County Section 15, Township 

19 North, Range 6 East, N.M.P.M.  It is located at Latitude 35°52’57.69 N and Longitude 

106°18’50.38 W.  The land previously was used for a Los Alamos National Labs office building.  

The existing building was demolished in 2010.  The existing asphalt parking lot remains.  The 

Vicinity Map is presented in Figure 1, Appendix A. 

The proposed “The Hill” Apartments will consist of 149 multi-family dwelling units.  

The development will be accessed by the intersection of 35th Street / Trinity Drive (NM 502).  

The development is proposed to be constructed in one phase.  It is anticipated that construction 

will begin in 2020.  It is assumed that the project will be fully occupied by 2022.  The Civil Site 

Plan is presented in Figure 2, Appendix A.   

The purpose of this report is to evaluate soils and drainage conditions and to provide 

recommendations for site grading and runoff control to meet Los Alamos County Hydrology and 

Stormwater Management regulations. 
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 EXISTING CONDITIONS 

The proposed “The Hill” Apartments will be located on land previously used for a Los 

Alamos National Labs office building.  The existing building was demolished in 2010.  The 

existing asphalt parking lot remains.  The existing land uses in the area consist of commercial 

and residential land.  According to Los Alamos County Staff the site is zoned as multi-use.   

The proposed development is located south of the intersection of Trinity Drive (NM 502) 

/ 35th Street.  The project is bordered by vacant land (Los Alamos Canyon) owned by 

Department of Energy to the south (F-L – Federal Lands District); County owned land adjacent 

to Trinity Drive (NM 502), Federal Lands, and a professional office district to the north; Federal 

Lands and multiple family (high density) district to the east; and Federal Lands district to the 

west.   

 Existing ground cover consists of herbaceous land with a fair native grass cover, rock 

outcroppings, and an asphalt parking lot.  The Soils and Existing Conditions Map is presented in 

Figure 3, Appendix A. 
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 SOILS 

Soil classifications were obtained from the Natural Resource Conservation Service, "Soil 

Survey of Santa Fe Area, N.M.," by the U.S.D.A., dated June 4, 2018.  The survey in this area is 

the result of a high intensity soil survey.  The Soils and Existing Conditions Map is presented in 

Figure 3, Appendix A.  The following soils are to be found onsite: 

124 Rock Outcrop 

281 Carjo Loam, 1 to 9 percent slopes 

Rock Outcrop is located in the drainage area.  The following interpretations of 

engineering properties have been identified by the Natural Conservation Resource Service 

(NCRS): 

Natural Drainage Class N/A 

Capacity to Transmit Water Very low to low (0.00 to 0.01 in/hr) 

Hydrologic Soil Group N/A 

Carjo Loam, 1 to 9 percent slopes is located in the drainage area.  The following 

interpretations of engineering properties have been identified by the Natural Conservation 

Resource Service (NCRS). 

Natural Drainage Class Well drained 

Capacity to Transmit Water Very low to low (0.00 to 0.01 in/hr) 

Hydrologic Soil Group D 

 

The NCRS has classified the soils into four hydrologic soils groups.  The hydrologic soils 

groups, according to their infiltration and transmission rates, are defined as follows: 

A. (Low runoff potential).  Soils having high infiltration rates even thoroughly 

wetted.  These consist chiefly of deep, well to excessively drained, sands or 

gravel.  These soils have a high rate of water transmission in that water readily 

passes through them. 
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B. Soils having moderate infiltration rates when thoroughly wetted.  These consist 

chiefly of moderately deep to deep, moderately well to well drained soils with 

moderately fine to moderately coarse textures such as loamy sands and course 

sandy loams.  These soils have a moderate rate of water transmission. 

C. Soils having slow infiltration rates when thoroughly wetted.  These consist chiefly 

of soils with a layer that impedes downward movement of water or soils with 

moderately fine-to-fine textures such as loams and fine sandy loams.   

These soils have slow rate of water transmission. 

 
D. (High Runoff Potential).  Soils having very slow infiltration rates when 

thoroughly wetted.  These consist chiefly of clay soils with a high swelling 

potential, soils with a permanent high water table, soils with a claypan or clay 

layer at or near the surface, and shallow soils over nearly impervious material.  

These soils have a very slow rate of water transmission. 

For conservative analysis, it is assumed that the onsite soils are Type D with herbaceous 

fair cover. 
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 DRAINAGE 

Drainage on the site generally flows from north to south.  Storm drainage computations 

for existing conditions were calculated using the on-site topographic mapping prepared for this 

project. 

A. Existing Conditions  

Drainage areas were delineated on the on-site and off-site topographic maps 

prepared for the project.  Drainage area and channel lengths were measured several times 

and average numbers used for this report. The Existing Conditions Basin Map is 

presented in Figure 4, Appendix A.  This map shows existing basins on the project site.  

The existing drainage basins which impact the site are presented in Table 1. 

TABLE 1 
EXISTING DRAINAGE BASIN CHARACTERISTICS 

Basin Description Acres 
Q1 Offsite basin entering from the north 1.91 
Q2 Onsite basin exiting to the east 3.87 
Q3 Onsite basin exiting to the east 0.64 
Q4 Onsite basin exiting to the southeast 0.37 
Q5 Onsite basin exiting to the south 1.20 
Q6 Onsite basin exiting to the southwest 0.62 
Q7 Onsite basin exiting to the west 2.87 
Q8 Offsite basin entering from the northwest 0.92 

According to maps prepared by the United States Department of Commerce, 

presented in NOAA Atlas 14 Volume 1, Version 5, dated 2004, revised 2011, the 

following precipitation data in Table 2 should be used for the project: 

 

TABLE 2 
PRECIPITATION DATA 

FREQUENCY DURATION PRECIPITATION 
100 Year 24 Hour 3.67” 
50 Year 24 Hour 3.31” 
25 Year 24 Hour 2.96” 
2 Year 24 Hour 1.73” 
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 Los Alamos County Public Works Design and Construction Standards require that 

the hydrology be modeled using the City of Albuquerque AHYMO program or the 

rational method.  However, SFEC feels that these methods are not appropriate for this site 

and instead proposes that SCS and routing methods be used as they provide more 

conservative analyses.   

 The WinTR-55 software by the NRCS, version 1.00.10 dated April 2011, was 

used to calculate weighted runoff number, time of concentration, and peak flow for the 

existing drainage basins.  The graphical discharge method was used.  The 2, 25, 50, and 

100-year frequency storms were calculated.   

 Existing Drainage Calculations are presented in Appendix B.  The calculated peak 

flows are presented in Table 3. 

TABLE 3 
PEAK FLOW QUANTITIES 

EXISTING CONDITIONS 
 
Basin 

 
Description 

 
CN 

Q25 
(CFS) 

Q50 
(CFS) 

Q100 
(CFS) 

Q1 Offsite basin entering from the north 96 6.19 6.99 7.81 
Q2 Onsite basin exiting to the east 91 11.94 13.78 15.66 
Q3 Onsite basin exiting to the east 91 1.97 2.28 2.59 
Q4 Onsite basin exiting to the southeast 91 1.14 1.32 1.50 
Q5 Onsite basin exiting to the south 93 3.98 4.54 5.13 
Q6 Onsite basin exiting to the southwest 89 1.76 2.05 2.35 
Q7 Onsite basin exiting to the west 91 8.84 10.20 11.60 
Q8 Offsite basin entering from the northwest 90 2.31 2.68 3.06 

Two of the existing basins (Q1 and Q8) enter the site and flow through the 

existing onsite basin Q2.  In order to accurately calculate a peak flow exiting the site at 

Q2, the existing basins Q1 and Q8 will have to be routed through Q2.  This was 

accomplished as a channel reach with average longitudinal and side slopes used.  The 

Hydraflow Hydrographs program was used to route these flows.  A one-minute time 

interval was used for routing which generally results in higher and more conservative 

peak flow values.  These routings are presented in Appendix C.  The resultant peak flows 

exiting the site are presented in Table 4. 
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TABLE 4 
EXISTING PEAK FLOW QUANTITIES 

EXITING THE SITE 
 
Basin 

 
Description 

Q25 
(CFS) 

Q50 
(CFS) 

Q100 
(CFS) 

Q1+Q8+Q2 Routed flows exiting the site to the east 22.15 25.40 28.73 
Q3 Onsite basin exiting to the east 1.97 2.28 2.59 
Q4 Onsite basin exiting to the southeast 1.14 1.32 1.50 
Q5 Onsite basin exiting to the south 3.98 4.54 5.13 
Q6 Onsite basin exiting to the southwest 1.76 2.05 2.35 
Q7 Onsite basin exiting to the west 8.84 10.20 11.60 

The total 24-hour 100-year flow exiting the site is 54.90 CFS. 

B. Developed Conditions 

 The development of “The Hill” Apartments will impact stormwater runoff due to 

an increase in impervious surfaces (driveways, parking, and roofs).  In order to control 

this excess runoff, a number of methods for controlling drainage are proposed.  Excess 

runoff from impervious surfaces (driveways, parking, and roofs) will be mitigated as 

follows: 

• Passive water harvesting techniques using shallow open ponds and 
swales. 

• Landscape and / or gravel mulched areas with pervious filter fabric. 

• Landscaped stormwater detention ponds. 

The proposed development and on-site grading will alter the existing local 

drainage patterns.  The Proposed Conditions Basin Map is presented in Figure 5, 

Appendix A.  The proposed drainage basins which impact the site are presented in Table 

5. 
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TABLE 5 
PROPOSED DRAINAGE BASIN CHARACTERISTICS 

Basin Description Acres 
QD2 Onsite basin flowing into Pond 1 1.56 

QD2A Onsite basin flowing into Pond 2 exiting to 
the east 

0.38 

QD3 Onsite basin exiting to the east 0.59 
QD4 Onsite basin exiting to the east 0.14 

QD4A Onsite basin flowing into Pond 3 3.59 
QD5 Onsite basin exiting to the south 0.35 

QD5A Onsite basin exiting to the southwest 0.23 
QD6 Onsite basin exiting to the southwest 2.27 
QD7 Onsite basin exiting to the southwest 0.70 

 The WinTR-55 software by the NRCS, version 1.001.10 dated April 2011, was 

used to calculate weighted runoff number, time of concentration, and peak flow for the 

developed drainage basins.  Proposed drainage calculations are presented in Appendix D. 

The peak flows are presented in Table 6.  

TABLE 6 
PEAK FLOW QUANTITIES  
PROPOSED CONDITIONS 

Basin Description  
CN 

Q25 
(CFS) 

Q50 
(CFS) 

Q100 
(CFS) 

QD2 Onsite basin flowing into Pond 1 93 5.16 5.90 6.66 
QD2A Onsite basin flowing into Pond 2 

exiting to the east 
86 0.95 1.12 1.30 

QD3 Onsite basin exiting to the east 88 1.61 1.89 2.18 
QD4 Onsite basin exiting to the east 88 0.39 0.45 0.52 

QD4A Onsite basin flowing into Pond 3 95 10.43 11.82 13.24 
QD5 Onsite basin exiting to the south 88 0.96 1.13 1.30 

QD5A Onsite basin exiting to the southwest 88 0.63 0.74 0.85 
QD6 Onsite basin exiting to the southwest 93 7.51 8.58 9.68 
QD7 Onsite basin exiting to the southwest 88 1.91 2.24 2.58 

 

 The Hydraflow Hydrographs program was used to generate hydrographs to 

combine sub basins to design ponds and route flows.  The 25, 50, and 100-year frequency 

storms were calculated.  A one-minute time interval was used for routing which generally 

results in higher and more conservative peak flow values.  The results of these routings 

are presented in Table 7.  The proposed routing calculations are presented in Appendix E. 
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TABLE 7 
PROPOSED PEAK FLOW QUANTITIES 

EXITING THE SITE 
 
Basin 

 
Description 

Q25 
(CFS) 

Q50 
(CFS) 

Q100 
(CFS) 

Q1+Q8+QD2+QD2A Routed flows exiting the site to the east 11.49 13.40 14.94 
QD3 Onsite basin exiting to the east  1.61 1.89 2.18 
QD4+QD4A Routed flows exiting the site to the east 5.77 6.63 7.53 
QD5 Onsite basin exiting to the south 0.96 1.13 1.30 
QD5A Onsite basin exiting to the southwest 0.63 0.74 0.85 
QD6 Onsite basin exiting to the southwest 7.51 8.58 9.68 
QD7 Onsite basin exiting to the southwest 1.91 2.24 2.58 

 

The total 24-hour 100-year peak flow exiting the site is 39.06 CFS.  This is less 

than the pre-developed conditions of 54.90 CFS and is in compliance with the Los 

Alamos County Public Works Design and Construction Standards. 
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 GRADING AND EROSION CONTROL PLAN 

Grading plans have been prepared for this development.  Included within these plans are 

existing road profiles, proposed profiles, and typical roadway cross-sections.  Roadway 

construction methods to be utilized for this development will be pursuant to New Mexico 

Department of Transportation Specifications for Road and Bridge Construction. 

The grading activity at the site will require cut and fill operations.  Utility installation will 

be scheduled to coincide with roadway grading and will be located with the roadway section and 

parkway. 

The following plans will be utilized for controlling erosion and drainage through 

construction: 

A. The limits of construction will be clearly delineated to avoid unnecessary 

disturbance of adjacent areas prior to construction. 

B. Cut and fill slopes will be as follows: 

 Fills - 1 vertical on 3 horizontal. 

 Cuts - 1 vertical on 2 horizontal. 

C. Roadway drainage structures (culverts, rain gardens, ponds, check dams, and 

repairs to existing structures) will be constructed in conjunction with grading.  No 

changes in the drainage ways or floodplain will be permitted except as shown on 

the drainage plans. 

D. Stabilization of cut or fills will begin soon after construction at the optimum time 

for plant survival, according to an approved landscape plan. 

E. The project will be inspected on a regular basis and additional measures such as 

silt fences, borrow ditches, etc., will be utilized as required to meet field 

conditions and to control erosion 

.
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/23/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: Q1 EXISTING CONDITION                  Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\Q1 revised.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
Q1                                     Outlet          1.91        96    .165       
 
Total area: 1.91 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
Q1              6.19      6.99      7.81 
 
 
REACHES 
 
OUTLET          6.19      6.99      7.81 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
Q1              6.19      6.99      7.81 
           11.97     11.97     11.97 
 
 
REACHES 
 
OUTLET          6.19      6.99      7.81 

130



CPC THE HILLS 
Q1 EXISTING CONDITION 

Los Alamos County, New Mexico 

Sub-Area Summary Table 

 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach Description 

(ac) (hr) 
-------------------------------------------------------------------------------- 
Q1               1.91     0.165        96     Outlet

Total Area:   1.91 (ac) 

Sub-Area Time of Concentration Details 

 Sub-Area Flow Mannings's    End     Wetted    Travel 
Identifier/   Length    Slope n Area    Perimeter   Velocity   Time  

(ft)    (ft/ft) (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
Q1
  SHEET 100   0.0100     0.011 0.036 
  SHALLOW 926   0.0107     0.025 0.122 
  SHALLOW 130   0.1091     0.050 0.007 

Time of Concentration .165 
======== 

Sub-Area Land Use and Curve Number Details 

 Sub-Area Hydrologic  Sub-Area   Curve 
Identifier Land Use Soil      Area     Number 

Group      (ac) 
-------------------------------------------------------------------------------- 
Q1 Paved; curbs and storm sewers D   1.51 98  

Paved; open ditches (w/right-of-way) D    .01 93  
Herbaceous (fair)    D    .39 89  

Total Area / Weighted Curve Number   1.91 96  
  ==== == 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/22/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: Q2 EXISTING CONDITION                  Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\Q2.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
Q2                                     Outlet          3.87        91    0.1        
 
Total area: 3.87 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
Q2             11.94     13.78     15.66 
 
 
REACHES 
 
OUTLET         11.94     13.78     15.66 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
Q2             11.94     13.78     15.66 
           11.93     11.93     11.93 
 
 
REACHES 
 
OUTLET         11.94     13.78     15.66 
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CPC                                THE HILLS 
                             Q2 EXISTING CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
Q2               3.87     0.100        91     Outlet                              
 
Total Area:   3.87 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
Q2         
  SHEET          100   0.0298     0.011                                    0.023 
  SHALLOW        346   0.0481     0.025                                    0.022 
  SHALLOW        422   0.1071     0.050                                    0.022 
 
                                                 Time of Concentration       0.1 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
Q2        Paved parking lots, roofs, driveways          D           .35       98  
          Paved; open ditches (w/right-of-way)          D           .79       93  
          Herbaceous                          (fair)    D          2.73       89  
 
          Total Area / Weighted Curve Number                       3.87       91  
                                                                   ====       == 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/22/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: Q3 EXISTING CONDITION                  Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\Q3 revised.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
Q3                                     Outlet          0.64        91    0.1        
 
Total area: .64 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
Q3              1.97      2.28      2.59 
 
 
REACHES 
 
OUTLET          1.97      2.28      2.59 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
Q3              1.97      2.28      2.59 
           11.93     11.93     11.93 
 
 
REACHES 
 
OUTLET          1.97      2.28      2.59 
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CPC                                THE HILLS 
                             Q3 EXISTING CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
Q3                .64     0.100        91     Outlet                              
 
Total Area:   .64 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
Q3         
  SHEET          100   0.0075     0.011                                    0.041 
  SHALLOW         83   0.0108     0.025                                    0.011 
  SHALLOW        162   0.2092     0.050                                    0.006 
 
                                                 Time of Concentration       0.1 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
Q3        Paved parking lots, roofs, driveways          D           .13       98  
          Herbaceous                          (fair)    D           .51       89  
 
          Total Area / Weighted Curve Number                        .64       91  
                                                                    ===       == 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/22/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: Q4 EXISTING CONDITION                  Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\Q4 revised.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
Q4                                     Outlet          0.37        91    0.1        
 
Total area: .37 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
Q4              1.14      1.32      1.50 
 
 
REACHES 
 
OUTLET          1.14      1.32      1.50 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
Q4              1.14      1.32      1.50 
           11.93     11.93     11.93 
 
 
REACHES 
 
OUTLET          1.14      1.32      1.50 
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CPC                                THE HILLS 
                             Q4 EXISTING CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
Q4                .37     0.100        91     Outlet                              
 
Total Area:   .37 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
Q4         
  SHEET          100   0.0065     0.011                                    0.043 
  SHALLOW         89   0.0144     0.025                                    0.010 
  SHALLOW        213   0.0993     0.050                                    0.012 
 
                                                 Time of Concentration       0.1 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
Q4        Paved parking lots, roofs, driveways          D           .08       98  
          Herbaceous                          (fair)    D           .29       89  
 
          Total Area / Weighted Curve Number                        .37       91  
                                                                    ===       == 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/22/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: Q5 EXISTING CONDITION                  Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\Q5 revised.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
Q5                                     Outlet          1.2         93    0.1        
 
Total area: 1.20 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
Q5              3.98      4.54      5.13 
 
 
REACHES 
 
OUTLET          3.98      4.54      5.13 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
Q5              3.98      4.54      5.13 
           11.93     11.93     11.93 
 
 
REACHES 
 
OUTLET          3.98      4.54      5.13 
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CPC                                THE HILLS 
                             Q5 EXISTING CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
Q5               1.20     0.100        93     Outlet                              
 
Total Area:   1.20 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
Q5         
  SHEET          100   0.0100     0.011                                    0.036 
  SHALLOW        145   0.0082     0.025                                    0.022 
  SHALLOW        193   0.0973     0.050                                    0.011 
 
                                                 Time of Concentration       0.1 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
Q5        Paved parking lots, roofs, driveways          D           .59       98  
          Herbaceous                          (fair)    D           .61       89  
 
          Total Area / Weighted Curve Number                        1.2       93  
                                                                    ===       == 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/22/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: Q6 EXISTING CONDITION                  Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\Q6 revised.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
Q6                                     Outlet          0.62        89    .105       
 
Total area: .62 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
Q6              1.76      2.05      2.35 
 
 
REACHES 
 
OUTLET          1.76      2.05      2.35 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
Q6              1.76      2.05      2.35 
           11.94     11.93     11.93 
 
 
REACHES 
 
OUTLET          1.76      2.05      2.35 
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CPC                                THE HILLS 
                             Q6 EXISTING CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
Q6                .62     0.105        89     Outlet                              
 
Total Area:   .62 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
Q6         
  SHEET          100   0.1021     0.130                                    0.103 
  SHALLOW         53   0.1460     0.050                                    0.002 
 
                                                 Time of Concentration      .105 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
Q6        Herbaceous                          (fair)    D           .62       89  
 
          Total Area / Weighted Curve Number                        .62       89  
                                                                    ===       == 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/22/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: Q7 EXISTING CONDITION                  Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\Q7 revised.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
Q7                                     Outlet          2.87        91    0.1        
 
Total area: 2.87 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
Q7              8.84     10.20     11.60 
 
 
REACHES 
 
OUTLET          8.84     10.20     11.60 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
Q7              8.84     10.20     11.60 
           11.93     11.93     11.93 
 
 
REACHES 
 
OUTLET          8.84     10.20     11.60 
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CPC                                THE HILLS 
                             Q7 EXISTING CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
Q7               2.87     0.100        91     Outlet                              
 
Total Area:   2.87 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
Q7         
  SHEET          100   0.0191     0.011                                    0.028 
  SHALLOW        202   0.0665     0.025                                    0.011 
  SHALLOW        146   0.1251     0.050                                    0.007 
 
                                                 Time of Concentration       0.1 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
Q7        Paved parking lots, roofs, driveways          D           .69       98  
          Herbaceous                          (fair)    D          2.18       89  
 
          Total Area / Weighted Curve Number                       2.87       91  
                                                                   ====       == 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/22/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: Q8 EXISTING CONDITION                  Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\Q8 revised.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
Q8                                     Outlet          0.92        90    .215       
 
Total area: .92 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
Q8              2.31      2.68      3.06 
 
 
REACHES 
 
OUTLET          2.31      2.68      3.06 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
Q8              2.31      2.68      3.06 
           12.02     12.02     12.01 
 
 
REACHES 
 
OUTLET          2.31      2.68      3.06 
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CPC                                THE HILLS 
                             Q8 EXISTING CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
Q8                .92     0.215        90     Outlet                              
 
Total Area:   .92 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
Q8         
  SHEET          100   0.0172     0.130                                    0.210 
  SHALLOW        112   0.1622     0.050                                    0.005 
 
                                                 Time of Concentration      .215 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
Q8        Paved parking lots, roofs, driveways          D           .07       98  
          Herbaceous                          (fair)    D           .85       89  
 
          Total Area / Weighted Curve Number                        .92       90  
                                                                    ===       == 
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Q1

Q2

Q1 reach to Q2

Q8

Q8 reach to Q2

Combine at Q2

1
Watershed Model Schematic Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Project: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\hill-ex-REACH.gpw Thursday, 05 / 23 / 2019

Hyd. Origin Description

Legend

1 SCS Runoff Q1
2 SCS Runoff Q2
3 Reach Q1 reach to Q2
4 SCS Runoff Q8
5 Reach Q8 reach to Q2
6 Combine Combine at Q2
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Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 3.827 ------- ------- ------- 7.026 7.926 8.849 Q1

2 SCS Runoff ------ ------- 6.639 ------- ------- ------- 14.03 16.15 18.34 Q2

3 Reach 1 ------- 3.753 ------- ------- ------- 6.914 7.811 8.731 Q1 reach to Q2

4 SCS Runoff ------ ------- 1.130 ------- ------- ------- 2.495 2.890 3.298 Q8

5 Reach 4 ------- 1.057 ------- ------- ------- 2.357 2.735 3.128 Q8 reach to Q2

6 Combine 2, 3, 5 ------- 10.80 ------- ------- ------- 22.15 25.40 28.73 Combine at Q2

Proj. file: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\hill-ex-REACH.gpwThursday, 05 / 23 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
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Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 7.026 1 719 17,421 ------ ------ ------ Q1

2 SCS Runoff 14.03 1 717 29,466 ------ ------ ------ Q2

3 Reach 6.914 1 720 17,421 1 ------ ------ Q1 reach to Q2

4 SCS Runoff 2.495 1 721 6,402 ------ ------ ------ Q8

5 Reach 2.357 1 724 6,400 4 ------ ------ Q8 reach to Q2

6 Combine 22.15 1 718 53,286 2, 3, 5 ------ ------ Combine at Q2

K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\hill-ex-REACH.gpwReturn Period: 25 Year Thursday, 05 / 23 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 1
Q1

Hydrograph type =  SCS Runoff Peak discharge =  7.026 cfs
Storm frequency =  25 yrs Time to peak =  719 min
Time interval =  1 min Hyd. volume =  17,421 cuft
Drainage area =  1.910 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

4
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Hyd. No. 1 -- 25 Year

Hyd No. 1
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 2
Q2

Hydrograph type =  SCS Runoff Peak discharge =  14.03 cfs
Storm frequency =  25 yrs Time to peak =  717 min
Time interval =  1 min Hyd. volume =  29,466 cuft
Drainage area =  3.870 ac Curve number =  91
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  2.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

5
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 3
Q1 reach to Q2

Hydrograph type =  Reach Peak discharge =  6.914 cfs
Storm frequency =  25 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  17,421 cuft
Inflow hyd. No. =  1 - Q1 Section type =  Triangular
Reach length =  335.0 ft Channel slope =  10.8 %
Manning's n =  0.055 Bottom width =  0.0 ft
Side slope =  6.0:1 Max. depth =  0.0 ft
Rating curve x =  3.086 Rating curve m =  1.333
Ave. velocity =  3.79 ft/s Routing coeff. =  0.6231

Modified Att-Kin routing method used.

6
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 4
Q8

Hydrograph type =  SCS Runoff Peak discharge =  2.495 cfs
Storm frequency =  25 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  6,402 cuft
Drainage area =  0.920 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.00 min
Total precip. =  2.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 5
Q8 reach to Q2

Hydrograph type =  Reach Peak discharge =  2.357 cfs
Storm frequency =  25 yrs Time to peak =  724 min
Time interval =  1 min Hyd. volume =  6,400 cuft
Inflow hyd. No. =  4 - Q8 Section type =  Trapezoidal
Reach length =  377.0 ft Channel slope =  10.9 %
Manning's n =  0.050 Bottom width =  10.0 ft
Side slope =  10.0:1 Max. depth =  1.0 ft
Rating curve x =  2.118 Rating curve m =  1.113
Ave. velocity =  2.15 ft/s Routing coeff. =  0.3203

Modified Att-Kin routing method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 6
Combine at Q2

Hydrograph type =  Combine Peak discharge =  22.15 cfs
Storm frequency =  25 yrs Time to peak =  718 min
Time interval =  1 min Hyd. volume =  53,286 cuft
Inflow hyds. =  2, 3, 5 Contrib. drain. area =  3.870 ac
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Hydrograph Summary Report
10

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 7.926 1 719 19,813 ------ ------ ------ Q1

2 SCS Runoff 16.15 1 717 34,214 ------ ------ ------ Q2

3 Reach 7.811 1 720 19,812 1 ------ ------ Q1 reach to Q2

4 SCS Runoff 2.890 1 721 7,465 ------ ------ ------ Q8

5 Reach 2.735 1 723 7,463 4 ------ ------ Q8 reach to Q2

6 Combine 25.40 1 718 61,489 2, 3, 5 ------ ------ Combine at Q2

K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\hill-ex-REACH.gpwReturn Period: 50 Year Thursday, 05 / 23 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 1
Q1

Hydrograph type =  SCS Runoff Peak discharge =  7.926 cfs
Storm frequency =  50 yrs Time to peak =  719 min
Time interval =  1 min Hyd. volume =  19,813 cuft
Drainage area =  1.910 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  3.31 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 2
Q2

Hydrograph type =  SCS Runoff Peak discharge =  16.15 cfs
Storm frequency =  50 yrs Time to peak =  717 min
Time interval =  1 min Hyd. volume =  34,214 cuft
Drainage area =  3.870 ac Curve number =  91
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.31 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 3
Q1 reach to Q2

Hydrograph type =  Reach Peak discharge =  7.811 cfs
Storm frequency =  50 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  19,812 cuft
Inflow hyd. No. =  1 - Q1 Section type =  Triangular
Reach length =  335.0 ft Channel slope =  10.8 %
Manning's n =  0.055 Bottom width =  0.0 ft
Side slope =  6.0:1 Max. depth =  0.0 ft
Rating curve x =  3.086 Rating curve m =  1.333
Ave. velocity =  3.91 ft/s Routing coeff. =  0.6361

Modified Att-Kin routing method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 4
Q8

Hydrograph type =  SCS Runoff Peak discharge =  2.890 cfs
Storm frequency =  50 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  7,465 cuft
Drainage area =  0.920 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.00 min
Total precip. =  3.31 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 5
Q8 reach to Q2

Hydrograph type =  Reach Peak discharge =  2.735 cfs
Storm frequency =  50 yrs Time to peak =  723 min
Time interval =  1 min Hyd. volume =  7,463 cuft
Inflow hyd. No. =  4 - Q8 Section type =  Trapezoidal
Reach length =  377.0 ft Channel slope =  10.9 %
Manning's n =  0.050 Bottom width =  10.0 ft
Side slope =  10.0:1 Max. depth =  1.0 ft
Rating curve x =  2.118 Rating curve m =  1.113
Ave. velocity =  2.19 ft/s Routing coeff. =  0.3243

Modified Att-Kin routing method used.
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 6
Combine at Q2

Hydrograph type =  Combine Peak discharge =  25.40 cfs
Storm frequency =  50 yrs Time to peak =  718 min
Time interval =  1 min Hyd. volume =  61,489 cuft
Inflow hyds. =  2, 3, 5 Contrib. drain. area =  3.870 ac
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Hydrograph Summary Report
17

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 8.849 1 719 22,279 ------ ------ ------ Q1

2 SCS Runoff 18.34 1 717 39,151 ------ ------ ------ Q2

3 Reach 8.731 1 720 22,278 1 ------ ------ Q1 reach to Q2

4 SCS Runoff 3.298 1 721 8,572 ------ ------ ------ Q8

5 Reach 3.128 1 723 8,570 4 ------ ------ Q8 reach to Q2

6 Combine 28.73 1 718 69,998 2, 3, 5 ------ ------ Combine at Q2

K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\hill-ex-REACH.gpwReturn Period: 100 Year Thursday, 05 / 23 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 1
Q1

Hydrograph type =  SCS Runoff Peak discharge =  8.849 cfs
Storm frequency =  100 yrs Time to peak =  719 min
Time interval =  1 min Hyd. volume =  22,279 cuft
Drainage area =  1.910 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  3.67 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Q2

Hydrograph type =  SCS Runoff Peak discharge =  18.34 cfs
Storm frequency =  100 yrs Time to peak =  717 min
Time interval =  1 min Hyd. volume =  39,151 cuft
Drainage area =  3.870 ac Curve number =  91
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.67 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 3
Q1 reach to Q2

Hydrograph type =  Reach Peak discharge =  8.731 cfs
Storm frequency =  100 yrs Time to peak =  720 min
Time interval =  1 min Hyd. volume =  22,278 cuft
Inflow hyd. No. =  1 - Q1 Section type =  Triangular
Reach length =  335.0 ft Channel slope =  10.8 %
Manning's n =  0.055 Bottom width =  0.0 ft
Side slope =  6.0:1 Max. depth =  0.0 ft
Rating curve x =  3.086 Rating curve m =  1.333
Ave. velocity =  4.02 ft/s Routing coeff. =  0.6481

Modified Att-Kin routing method used.
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Hyd. No. 4
Q8

Hydrograph type =  SCS Runoff Peak discharge =  3.298 cfs
Storm frequency =  100 yrs Time to peak =  721 min
Time interval =  1 min Hyd. volume =  8,572 cuft
Drainage area =  0.920 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.00 min
Total precip. =  3.67 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 5
Q8 reach to Q2

Hydrograph type =  Reach Peak discharge =  3.128 cfs
Storm frequency =  100 yrs Time to peak =  723 min
Time interval =  1 min Hyd. volume =  8,570 cuft
Inflow hyd. No. =  4 - Q8 Section type =  Trapezoidal
Reach length =  377.0 ft Channel slope =  10.9 %
Manning's n =  0.050 Bottom width =  10.0 ft
Side slope =  10.0:1 Max. depth =  1.0 ft
Rating curve x =  2.118 Rating curve m =  1.113
Ave. velocity =  2.22 ft/s Routing coeff. =  0.3279

Modified Att-Kin routing method used.
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Hyd. No. 6
Combine at Q2

Hydrograph type =  Combine Peak discharge =  28.73 cfs
Storm frequency =  100 yrs Time to peak =  718 min
Time interval =  1 min Hyd. volume =  69,998 cuft
Inflow hyds. =  2, 3, 5 Contrib. drain. area =  3.870 ac
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Hydraflow Rainfall Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 69.8703 13.1000 0.8658 --------

3 0.0000 0.0000 0.0000 --------

5 79.2597 14.6000 0.8369 --------

10 88.2351 15.5000 0.8279 --------

25 102.6072 16.5000 0.8217 --------

50 114.8193 17.2000 0.8199 --------

100 127.1596 17.8000 0.8186 --------

File name: SampleFHA.idf

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15

10 7.24 6.04 5.21 4.59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46

25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91

50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25

100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)
Precip. file name: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\hill-precip.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 0.00 1.73 0.00 0.00 0.00 2.96 3.31 3.67

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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WinTR-55 Current Data Description 

 

 

                         --- Identification Data --- 

 

 

User:     CPC                                    Date:        5/23/2019 

Project:  THE HILLS                              Units:       English 

SubTitle: QD2 DEVELOPED CONDITION                Areal Units: Acres 

State:    New Mexico 

County:   Los Alamos 

Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\QD2 REVISED.w55 

 

 

                             --- Sub-Area Data --- 

 

 

Name           Description              Reach        Area(ac)     RCN     Tc   

------------------------------------------------------------------------------ 

QD2                                    Outlet          1.56        93    0.1        

 

Total area: 1.56 (ac) 

 

 

                             --- Storm Data  -- 

 

                   Rainfall Depth by Rainfall Return Period 

 

   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 

   (in)        (in)        (in)        (in)        (in)        (in)        (in) 

-------------------------------------------------------------------------------- 

   1.73         .0          .0         2.96        3.31        3.67         .0       

 

 

Storm Data Source:              User-provided custom storm data 

Rainfall Distribution Type:     Type II 

Dimensionless Unit Hydrograph:  <standard> 

 

 

                             Watershed Peak Table 

 

 Sub-Area           Peak Flow by Rainfall Return Period 

 or Reach      25-Yr     50-Yr    100-Yr 

Identifier     (cfs)     (cfs)     (cfs) 

---------------------------------------------------------------------------------- 

SUBAREAS 

QD2             5.16      5.90      6.66 

 

REACHES 

 

OUTLET          5.16      5.90      6.66 

 

 

                       Hydrograph Peak/Peak Time Table 

 

 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 

 or Reach      25-Yr     50-Yr    100-Yr 

Identifier     (cfs)     (cfs)     (cfs) 

            (hr)      (hr)      (hr)       

---------------------------------------------------------------------------------- 

SUBAREAS 

QD2             5.16      5.90      6.66 

           11.93     11.93     11.93 

 

REACHES 

 

OUTLET          5.16      5.90      6.66 
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CPC                                THE HILLS 

                           QD2 DEVELOPED CONDITION 

                         Los Alamos County, New Mexico 

 

                            Sub-Area Summary Table 

 

 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 

Identifier    Area    Concentration  Number    Reach      Description 

              (ac)        (hr) 

-------------------------------------------------------------------------------- 

QD2              1.56     0.100        93     Outlet                              

 

Total Area:   1.56 (ac) 

 

 

                    Sub-Area Time of Concentration Details 

 

 

 Sub-Area      Flow            Mannings's    End     Wetted               Travel 

Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  

               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 

-------------------------------------------------------------------------------- 

QD2        

  SHEET          100   0.0298     0.011                                    0.023 

  SHALLOW        346   0.0481      1.73                                    0.022 

  SHALLOW        422   0.1071      1.73                                    0.022 

 

                                                 Time of Concentration       0.1 

                                                                        ======== 

 

 

                  Sub-Area Land Use and Curve Number Details 

 

 

 Sub-Area                                           Hydrologic   Sub-Area   Curve 

Identifier           Land Use                          Soil        Area     Number 

                                                      Group        (ac) 

-------------------------------------------------------------------------------- 

QD2       Open space; grass cover 50% to 75%  (fair)    D           .28       84  

          Paved parking lots, roofs, driveways          D           .28       98  

          Paved; curbs and storm sewers                 D           .53       98  

          Herbaceous                          (fair)    D           .47       89  

 

          Total Area / Weighted Curve Number                       1.56       93  

                                                                   ====       == 

 

_ 

_ 

_ 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/22/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: QD2A DEVELOPED CONDITION               Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\QD2A.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
QD2A                                   Outlet          0.38        86    0.1        
 
Total area: .38 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
QD2A            0.95      1.12      1.30 
 
 
REACHES 
 
OUTLET          0.95      1.12      1.30 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
QD2A            0.95      1.12      1.30 
           11.93     11.93     11.93 
 
 
REACHES 
 
OUTLET          0.95      1.12      1.30 

175



CPC                                THE HILLS 
                           QD2A DEVELOPED CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
QD2A              .38     0.100        86     Outlet                              
 
Total Area:   .38 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
QD2A       
  SHEET          100   0.0298     0.011                                    0.023 
  SHALLOW        346   0.0481     0.025                                    0.022 
  SHALLOW        422   0.1071     0.050                                    0.022 
 
                                                 Time of Concentration       0.1 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
QD2A      Open space; grass cover 50% to 75%  (fair)    D           .25       84  
          Paved parking lots, roofs, driveways          D           .01       98  
          Herbaceous                          (fair)    D           .12       89  
 
          Total Area / Weighted Curve Number                        .38       86  
                                                                    ===       == 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/23/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: QD3 DEVELOPED CONDITION                Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\QD3.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
QD3                                    Outlet          0.59        88    0.1        
 
Total area: .59 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
QD3             1.61      1.89      2.18 
 
 
REACHES 
 
OUTLET          1.61      1.89      2.18 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
QD3             1.61      1.89      2.18 
           11.93     11.93     11.93 
 
 
REACHES 
 
OUTLET          1.61      1.89      2.18 
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CPC                                THE HILLS 
                           QD3 DEVELOPED CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
QD3               .59     0.100        88     Outlet                              
 
Total Area:   .59 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
QD3        
  SHEET          100   0.0298     0.011                                    0.023 
  SHALLOW        346   0.0481     0.025                                    0.022 
  SHALLOW        422   0.1071     0.050                                    0.022 
 
                                                 Time of Concentration       0.1 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
QD3       Open space; grass cover 50% to 75%  (fair)    D           .28       84  
          Paved parking lots, roofs, driveways          D           .07       98  
          Herbaceous                          (fair)    D           .24       89  
 
          Total Area / Weighted Curve Number                        .59       88  
                                                                    ===       == 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/23/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: QD4 DEVELOPED CONDITION                Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\QD4.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
QD4                                    Outlet          0.14        88    0.1        
 
Total area: .14 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
QD4             0.39      0.45      0.52 
 
 
REACHES 
 
OUTLET          0.39      0.45      0.52 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
QD4             0.39      0.45      0.52 
           11.93     11.93     11.93 
 
 
REACHES 
 
OUTLET          0.39      0.45      0.52 
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CPC                                THE HILLS 
                           QD4 DEVELOPED CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
QD4               .14     0.100        88     Outlet                              
 
Total Area:   .14 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
QD4        
  SHEET          100   0.0298     0.011                                    0.023 
  SHALLOW        346   0.0481     0.025                                    0.022 
  SHALLOW        422   0.1071     0.050                                    0.022 
 
                                                 Time of Concentration       0.1 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
QD4       Open space; grass cover 50% to 75%  (fair)    D           .03       84  
          Herbaceous                          (fair)    D           .11       89  
 
          Total Area / Weighted Curve Number                        .14       88  
                                                                    ===       == 
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    WinTR-55 Current Data Description 

 

 

                         --- Identification Data --- 

 

 

User:     CPC                                    Date:        5/23/2019 

Project:  THE HILLS                              Units:       English 

SubTitle: QD4A DEVELOPED CONDITION               Areal Units: Acres 

State:    New Mexico 

County:   Los Alamos 

Filename: C:\Users\veronica\AppData\Roaming\WinTR-55\QD4A REVISED.w55 

 

 

                             --- Sub-Area Data --- 

 

 

Name           Description              Reach        Area(ac)     RCN     Tc   

------------------------------------------------------------------------------ 

QD4A                                   Outlet          3.65        95    .242       

 

Total area: 3.65 (ac) 

 

 

                             --- Storm Data  -- 

 

                   Rainfall Depth by Rainfall Return Period 

 

   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 

   (in)        (in)        (in)        (in)        (in)        (in)        (in) 

-------------------------------------------------------------------------------- 

   1.73         .0          .0         2.96        3.31        3.67         .0       

 

 

Storm Data Source:              User-provided custom storm data 

Rainfall Distribution Type:     Type II 

Dimensionless Unit Hydrograph:  <standard> 

 

 

                             Watershed Peak Table 

 

 

 Sub-Area           Peak Flow by Rainfall Return Period 

 or Reach      25-Yr     50-Yr    100-Yr 

Identifier     (cfs)     (cfs)     (cfs) 

---------------------------------------------------------------------------------- 

SUBAREAS 

QD4A           10.43     11.82     13.24 

 

REACHES 

 

OUTLET         10.43     11.82     13.24 

 

 

                       Hydrograph Peak/Peak Time Table 

 

 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 

 or Reach      25-Yr     50-Yr    100-Yr 

Identifier     (cfs)     (cfs)     (cfs) 

            (hr)      (hr)      (hr)       

---------------------------------------------------------------------------------- 

SUBAREAS 

QD4A           10.43     11.82     13.24 

           12.02     12.02     12.02 

 

REACHES 

OUTLET         10.43     11.82     13.24 
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CPC                                THE HILLS 

                           QD4A DEVELOPED CONDITION 

                         Los Alamos County, New Mexico 

 

                            Sub-Area Summary Table 

 

 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 

Identifier    Area    Concentration  Number    Reach      Description 

              (ac)        (hr) 

-------------------------------------------------------------------------------- 

QD4A             3.65     0.242        95     Outlet                              

 

Total Area:   3.65 (ac) 

 

 

 

                    Sub-Area Time of Concentration Details 

 

 

 Sub-Area      Flow            Mannings's    End     Wetted               Travel 

Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  

               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 

-------------------------------------------------------------------------------- 

QD4A       

  SHEET          100   0.0298     0.150                                    0.189 

  SHALLOW        621   0.0259     0.025                                    0.053 

 

                                                 Time of Concentration      .242 

                                                                        ======== 

 

 

 

                  Sub-Area Land Use and Curve Number Details 

 

 

 Sub-Area                                           Hydrologic   Sub-Area   Curve 

Identifier           Land Use                          Soil        Area     Number 

                                                      Group        (ac) 

-------------------------------------------------------------------------------- 

QD4A      Open space; grass cover 50% to 75%  (fair)    D           .71       84  

          Paved parking lots, roofs, driveways          D          1.59       98  

          Paved; curbs and storm sewers                 D          1.35       98  

 

          Total Area / Weighted Curve Number                       3.65       95  

                                                                   ====       == 

 

` 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/23/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: QD5 DEVELOPED CONDITION                Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\QD5.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
QD5                                    Outlet          0.35        88    0.1        
 
Total area: .35 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
QD5             0.96      1.13      1.30 
 
 
REACHES 
 
OUTLET          0.96      1.13      1.30 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
QD5             0.96      1.13      1.30 
           11.93     11.93     11.93 
 
 
REACHES 
 
OUTLET          0.96      1.13      1.30 
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CPC                                THE HILLS 
                           QD5 DEVELOPED CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
QD5               .35     0.100        88     Outlet                              
 
Total Area:   .35 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
QD5        
  SHEET          100   0.0298     0.011                                    0.023 
  SHALLOW        346   0.0481     0.025                                    0.022 
  SHALLOW        422   0.1071     0.050                                    0.022 
 
                                                 Time of Concentration       0.1 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
QD5       Open space; grass cover 50% to 75%  (fair)    D           .12       84  
          Paved parking lots, roofs, driveways          D           .03       98  
          Herbaceous                          (fair)    D            .2       89  
 
          Total Area / Weighted Curve Number                        .35       88  
                                                                    ===       == 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/23/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: QD5A DEVELOPED CONDITION               Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\QD5A.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
QD5A                                   Outlet          0.23        88    0.1        
 
Total area: .23 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
QD5A            0.63      0.74      0.85 
 
 
REACHES 
 
OUTLET          0.63      0.74      0.85 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
QD5A            0.63      0.74      0.85 
           11.93     11.93     11.93 
 
 
REACHES 
 
OUTLET          0.63      0.74      0.85 
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CPC                                THE HILLS 
                           QD5A DEVELOPED CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
QD5A              .23     0.100        88     Outlet                              
 
Total Area:   .23 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
QD5A       
  SHEET          100   0.0298     0.011                                    0.023 
  SHALLOW        346   0.0481     0.025                                    0.022 
  SHALLOW        422   0.1071     0.050                                    0.022 
 
                                                 Time of Concentration       0.1 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
QD5A      Open space; grass cover 50% to 75%  (fair)    D            .1       84  
          Paved parking lots, roofs, driveways          D           .03       98  
          Herbaceous                          (fair)    D            .1       89  
 
          Total Area / Weighted Curve Number                        .23       88  
                                                                    ===       == 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/23/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: QD6 DEVELOPED CONDITION                Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\QD6.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
QD6                                    Outlet          2.27        93    0.1        
 
Total area: 2.27 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
QD6             7.51      8.58      9.68 
 
 
REACHES 
 
OUTLET          7.51      8.58      9.68 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
QD6             7.51      8.58      9.68 
           11.93     11.93     11.93 
 
 
REACHES 
 
OUTLET          7.51      8.58      9.68 

187



CPC                                THE HILLS 
                           QD6 DEVELOPED CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
QD6              2.27     0.100        93     Outlet                              
 
Total Area:   2.27 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
QD6        
  SHEET          100   0.0298     0.011                                    0.023 
  SHALLOW        346   0.0481     0.025                                    0.022 
  SHALLOW        422   0.1071     0.050                                    0.022 
 
                                                 Time of Concentration       0.1 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
QD6       Open space; grass cover 50% to 75%  (fair)    D           .68       84  
          Paved parking lots, roofs, driveways          D           .65       98  
          Paved; curbs and storm sewers                 D           .86       98  
          Herbaceous                          (fair)    D           .08       89  
 
          Total Area / Weighted Curve Number                       2.27       93  
                                                                   ====       == 
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                        WinTR-55 Current Data Description 
 
                         --- Identification Data --- 
 
User:     CPC                                    Date:        5/23/2019 
Project:  THE HILLS                              Units:       English 
SubTitle: QD7 DEVELOPED CONDITION                Areal Units: Acres 
State:    New Mexico 
County:   Los Alamos 
Filename: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\TR55\QD7.w55 
 
                             --- Sub-Area Data --- 
 
Name           Description              Reach        Area(ac)     RCN     Tc   
------------------------------------------------------------------------------ 
QD7                                    Outlet          0.7         88    0.1        
 
Total area: .70 (ac) 
 
                             --- Storm Data  -- 
 
                   Rainfall Depth by Rainfall Return Period 
 
   2-Yr        -Yr         -Yr         25-Yr       50-Yr       100-Yr      -Yr 
   (in)        (in)        (in)        (in)        (in)        (in)        (in) 
-------------------------------------------------------------------------------- 
   1.73         .0          .0         2.96        3.31        3.67         .0       
 
 
Storm Data Source:              User-provided custom storm data 
Rainfall Distribution Type:     Type II 
Dimensionless Unit Hydrograph:  <standard> 
 
                             Watershed Peak Table 
 
 Sub-Area           Peak Flow by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
---------------------------------------------------------------------------------- 
SUBAREAS 
QD7             1.91      2.24      2.58 
 
 
REACHES 
 
OUTLET          1.91      2.24      2.58 
 
 
                       Hydrograph Peak/Peak Time Table 
 
 Sub-Area       Peak Flow and Peak Time (hr) by Rainfall Return Period 
 or Reach      25-Yr     50-Yr    100-Yr 
Identifier     (cfs)     (cfs)     (cfs) 
            (hr)      (hr)      (hr)       
---------------------------------------------------------------------------------- 
SUBAREAS 
QD7             1.91      2.24      2.58 
           11.93     11.93     11.93 
 
 
REACHES 
 
OUTLET          1.91      2.24      2.58 
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CPC                                THE HILLS 
                           QD7 DEVELOPED CONDITION 
                         Los Alamos County, New Mexico 
 
                            Sub-Area Summary Table 
 
 Sub-Area   Drainage     Time of     Curve   Receiving     Sub-Area 
Identifier    Area    Concentration  Number    Reach      Description 
              (ac)        (hr) 
-------------------------------------------------------------------------------- 
QD7               .70     0.100        88     Outlet                              
 
Total Area:   .70 (ac) 
 
                    Sub-Area Time of Concentration Details 
 
 
 Sub-Area      Flow            Mannings's    End     Wetted               Travel 
Identifier/   Length    Slope      n        Area    Perimeter   Velocity   Time  
               (ft)    (ft/ft)             (sq ft)    (ft)      (ft/sec)   (hr) 
-------------------------------------------------------------------------------- 
QD7        
  SHEET          100   0.0298     0.011                                    0.023 
  SHALLOW        346   0.0481     0.025                                    0.022 
  SHALLOW        422   0.1071     0.050                                    0.022 
 
                                                 Time of Concentration       0.1 
                                                                        ======== 
 
 
                  Sub-Area Land Use and Curve Number Details 
 
 
 Sub-Area                                           Hydrologic   Sub-Area   Curve 
Identifier           Land Use                          Soil        Area     Number 
                                                      Group        (ac) 
-------------------------------------------------------------------------------- 
QD7       Open space; grass cover 50% to 75%  (fair)    D           .22       84  
          Paved parking lots, roofs, driveways          D           .07       98  
          Herbaceous                          (fair)    D           .41       89  
 
          Total Area / Weighted Curve Number                         .7       88  
                                                                     ==       == 
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Q1 QD2

Q8

Combine at Pond 1
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QD2A

Combine at Pond 2

Route at Pond 2

QD4A

QD4

Route at Pond 3

Combine after Pond 3

1
Watershed Model Schematic Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

Project: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\hill-dev-ROUTES ONLY.gpwThursday, 05 / 23 / 2019

Hyd. Origin Description

Legend

1 SCS Runoff Q1
2 SCS Runoff QD2
3 SCS Runoff Q8
4 Combine Combine at Pond 1
5 Reservoir Route at Pond 1
6 SCS Runoff QD2A
7 Combine Combine at Pond 2
8 Reservoir Route at Pond 2
9 SCS Runoff QD4A
10 SCS Runoff QD4
11 Reservoir Route at Pond 3
12 Combine Combine after Pond 3

194



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 3.827 ------- ------- ------- 7.026 7.926 8.849 Q1

2 SCS Runoff ------ ------- 3.025 ------- ------- ------- 6.034 6.887 7.762 QD2

3 SCS Runoff ------ ------- 1.130 ------- ------- ------- 2.495 2.890 3.298 Q8

4 Combine 1, 2, 3 ------- 7.790 ------- ------- ------- 15.20 17.30 19.46 Combine at Pond 1

5 Reservoir 4 ------- 6.383 ------- ------- ------- 11.39 12.66 14.04 Route at Pond 1

6 SCS Runoff ------ ------- 0.460 ------- ------- ------- 1.138 1.340 1.551 QD2A

7 Combine 5, 6 ------- 6.694 ------- ------- ------- 12.12 13.46 14.94 Combine at Pond 2

8 Reservoir 7 ------- 6.648 ------- ------- ------- 11.49 13.40 14.94 Route at Pond 2

9 SCS Runoff ------ ------- 5.903 ------- ------- ------- 11.18 12.67 14.19 QD4A

10 SCS Runoff ------ ------- 0.196 ------- ------- ------- 0.454 0.530 0.609 QD4

11 Reservoir 9 ------- 2.753 ------- ------- ------- 5.708 6.557 7.449 Route at Pond 3

12 Combine 10, 11 ------- 2.781 ------- ------- ------- 5.770 6.628 7.530 Combine after Pond 3

Proj. file: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\hill-dev-ROUTES ONLY.gpwThursday, 05 / 23 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
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Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 7.026 1 719 17,421 ------ ------ ------ Q1

2 SCS Runoff 6.034 1 717 12,940 ------ ------ ------ QD2

3 SCS Runoff 2.495 1 721 6,402 ------ ------ ------ Q8

4 Combine 15.20 1 718 36,763 1, 2, 3 ------ ------ Combine at Pond 1

5 Reservoir 11.39 1 722 36,743 4 7260.15 4,188 Route at Pond 1

6 SCS Runoff 1.138 1 718 2,316 ------ ------ ------ QD2A

7 Combine 12.12 1 721 39,060 5, 6 ------ ------ Combine at Pond 2

8 Reservoir 11.49 1 725 39,060 7 7239.27 742 Route at Pond 2

9 SCS Runoff 11.18 1 722 31,936 ------ ------ ------ QD4A

10 SCS Runoff 0.454 1 717 934 ------ ------ ------ QD4

11 Reservoir 5.708 1 731 31,596 9 7248.46 9,682 Route at Pond 3

12 Combine 5.770 1 731 32,530 10, 11 ------ ------ Combine after Pond 3

K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\hill-dev-ROUTES ONLY.gpwReturn Period: 25 Year Thursday, 05 / 23 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 1
Q1

Hydrograph type =  SCS Runoff Peak discharge =  7.026 cfs
Storm frequency =  25 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  17,421 cuft
Drainage area =  1.910 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  2.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 2
QD2

Hydrograph type =  SCS Runoff Peak discharge =  6.034 cfs
Storm frequency =  25 yrs Time to peak =  11.95 hrs
Time interval =  1 min Hyd. volume =  12,940 cuft
Drainage area =  1.560 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  2.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 3
Q8

Hydrograph type =  SCS Runoff Peak discharge =  2.495 cfs
Storm frequency =  25 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  6,402 cuft
Drainage area =  0.920 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.00 min
Total precip. =  2.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 4
Combine at Pond 1

Hydrograph type =  Combine Peak discharge =  15.20 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  36,763 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  4.390 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 5
Route at Pond 1

Hydrograph type =  Reservoir Peak discharge =  11.39 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  36,743 cuft
Inflow hyd. No. =  4 - Combine at Pond 1 Max. Elevation =  7260.15 ft
Reservoir name =  Pond 1 Max. Storage =  4,188 cuft

Storage Indication method used.
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Pond Report 9

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Pond No. 1 -  Pond 1
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 7256.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 7256.00 75 0 0
1.00 7257.00 315 195 195
2.00 7258.00 824 570 765
3.00 7259.00 1,482 1,153 1,918
4.00 7260.00 2,251 1,867 3,784
5.00 7261.00 3,313 2,782 6,566
6.00 7262.00 4,724 4,019 10,585

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  18.00 0.00 0.00 2.00
Span (in) =  18.00 0.00 0.00 2.00
No. Barrels =  1 0 0 2
Invert El. (ft) =  7255.00 0.00 0.00 7256.10
Length (ft) =  193.00 0.00 0.00 0.10
Slope (%) =  4.50 0.00 0.00 n/a
N-Value =  .022 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  6.28 0.00 0.00 0.00
Crest El. (ft) =  7261.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 6
QD2A

Hydrograph type =  SCS Runoff Peak discharge =  1.138 cfs
Storm frequency =  25 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  2,316 cuft
Drainage area =  0.380 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  2.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 7
Combine at Pond 2

Hydrograph type =  Combine Peak discharge =  12.12 cfs
Storm frequency =  25 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  39,060 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  0.380 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 8
Route at Pond 2

Hydrograph type =  Reservoir Peak discharge =  11.49 cfs
Storm frequency =  25 yrs Time to peak =  12.08 hrs
Time interval =  1 min Hyd. volume =  39,060 cuft
Inflow hyd. No. =  7 - Combine at Pond 2 Max. Elevation =  7239.27 ft
Reservoir name =  Pond 2 Max. Storage =  742 cuft

Storage Indication method used.
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Pond Report 13

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Pond No. 2 -  Pond 2
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 7236.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 7236.00 10 0 0
1.00 7237.00 122 66 66
2.00 7238.00 252 187 253
3.00 7239.00 416 334 587
4.00 7240.00 788 602 1,189

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  8.00 0.00 0.00 0.00
Span (in) =  8.00 0.00 0.00 0.00
No. Barrels =  4 0 0 0
Invert El. (ft) =  7236.00 0.00 0.00 0.00
Length (ft) =  3.00 0.00 0.00 0.00
Slope (%) =  2.00 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  20.00 0.00 0.00 0.00
Crest El. (ft) =  7239.50 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Rect --- --- ---
Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 9
QD4A

Hydrograph type =  SCS Runoff Peak discharge =  11.18 cfs
Storm frequency =  25 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  31,936 cuft
Drainage area =  3.650 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.50 min
Total precip. =  2.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 10
QD4

Hydrograph type =  SCS Runoff Peak discharge =  0.454 cfs
Storm frequency =  25 yrs Time to peak =  11.95 hrs
Time interval =  1 min Hyd. volume =  934 cuft
Drainage area =  0.140 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  2.96 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 11
Route at Pond 3

Hydrograph type =  Reservoir Peak discharge =  5.708 cfs
Storm frequency =  25 yrs Time to peak =  12.18 hrs
Time interval =  1 min Hyd. volume =  31,596 cuft
Inflow hyd. No. =  9 - QD4A Max. Elevation =  7248.46 ft
Reservoir name =  Pond 3 Max. Storage =  9,682 cuft

Storage Indication method used.
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Pond Report 17

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Pond No. 3 -  Pond 3
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 7246.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 7246.00 2,967 0 0
1.00 7247.00 3,695 3,331 3,331
2.00 7248.00 4,492 4,094 7,425
3.00 7249.00 5,358 4,925 12,350
4.00 7250.00 6,294 5,826 18,176

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  18.00 0.00 0.00 1.00
Span (in) =  18.00 0.00 0.00 1.00
No. Barrels =  1 0 0 9
Invert El. (ft) =  7244.00 0.00 0.00 7246.10
Length (ft) =  32.00 0.00 0.00 0.10
Slope (%) =  5.00 0.00 0.00 n/a
N-Value =  .022 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a No No No

Crest Len (ft) =  6.28 0.00 0.00 0.00
Crest El. (ft) =  7249.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  1 --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 12
Combine after Pond 3

Hydrograph type =  Combine Peak discharge =  5.770 cfs
Storm frequency =  25 yrs Time to peak =  12.18 hrs
Time interval =  1 min Hyd. volume =  32,530 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  0.140 ac
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Hydrograph Summary Report
19

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 7.926 1 719 19,813 ------ ------ ------ Q1

2 SCS Runoff 6.887 1 717 14,901 ------ ------ ------ QD2

3 SCS Runoff 2.890 1 721 7,465 ------ ------ ------ Q8

4 Combine 17.30 1 718 42,178 1, 2, 3 ------ ------ Combine at Pond 1

5 Reservoir 12.66 1 723 42,159 4 7260.45 5,005 Route at Pond 1

6 SCS Runoff 1.340 1 718 2,747 ------ ------ ------ QD2A

7 Combine 13.46 1 722 44,905 5, 6 ------ ------ Combine at Pond 2

8 Reservoir 13.40 1 723 44,905 7 7239.57 925 Route at Pond 2

9 SCS Runoff 12.67 1 722 36,471 ------ ------ ------ QD4A

10 SCS Runoff 0.530 1 717 1,099 ------ ------ ------ QD4

11 Reservoir 6.557 1 731 36,132 9 7248.69 10,806 Route at Pond 3

12 Combine 6.628 1 731 37,230 10, 11 ------ ------ Combine after Pond 3

K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\hill-dev-ROUTES ONLY.gpwReturn Period: 50 Year Thursday, 05 / 23 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 1
Q1

Hydrograph type =  SCS Runoff Peak discharge =  7.926 cfs
Storm frequency =  50 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  19,813 cuft
Drainage area =  1.910 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  3.31 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

20

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

Q (cfs)

Time (hrs)

Q1
Hyd. No. 1 -- 50 Year

Hyd No. 1

213



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 2
QD2

Hydrograph type =  SCS Runoff Peak discharge =  6.887 cfs
Storm frequency =  50 yrs Time to peak =  11.95 hrs
Time interval =  1 min Hyd. volume =  14,901 cuft
Drainage area =  1.560 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.31 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 3
Q8

Hydrograph type =  SCS Runoff Peak discharge =  2.890 cfs
Storm frequency =  50 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  7,465 cuft
Drainage area =  0.920 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.00 min
Total precip. =  3.31 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 4
Combine at Pond 1

Hydrograph type =  Combine Peak discharge =  17.30 cfs
Storm frequency =  50 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  42,178 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  4.390 ac
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Hyd. No. 5
Route at Pond 1

Hydrograph type =  Reservoir Peak discharge =  12.66 cfs
Storm frequency =  50 yrs Time to peak =  12.05 hrs
Time interval =  1 min Hyd. volume =  42,159 cuft
Inflow hyd. No. =  4 - Combine at Pond 1 Max. Elevation =  7260.45 ft
Reservoir name =  Pond 1 Max. Storage =  5,005 cuft

Storage Indication method used.
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Hyd No. 5 Hyd No. 4 Total storage used = 5,005 cuft
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Hyd. No. 6
QD2A

Hydrograph type =  SCS Runoff Peak discharge =  1.340 cfs
Storm frequency =  50 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  2,747 cuft
Drainage area =  0.380 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.31 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 7
Combine at Pond 2

Hydrograph type =  Combine Peak discharge =  13.46 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  44,905 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  0.380 ac
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Hyd. No. 8
Route at Pond 2

Hydrograph type =  Reservoir Peak discharge =  13.40 cfs
Storm frequency =  50 yrs Time to peak =  12.05 hrs
Time interval =  1 min Hyd. volume =  44,905 cuft
Inflow hyd. No. =  7 - Combine at Pond 2 Max. Elevation =  7239.57 ft
Reservoir name =  Pond 2 Max. Storage =  925 cuft

Storage Indication method used.
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Hyd. No. 9
QD4A

Hydrograph type =  SCS Runoff Peak discharge =  12.67 cfs
Storm frequency =  50 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  36,471 cuft
Drainage area =  3.650 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.50 min
Total precip. =  3.31 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 10
QD4

Hydrograph type =  SCS Runoff Peak discharge =  0.530 cfs
Storm frequency =  50 yrs Time to peak =  11.95 hrs
Time interval =  1 min Hyd. volume =  1,099 cuft
Drainage area =  0.140 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.31 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 11
Route at Pond 3

Hydrograph type =  Reservoir Peak discharge =  6.557 cfs
Storm frequency =  50 yrs Time to peak =  12.18 hrs
Time interval =  1 min Hyd. volume =  36,132 cuft
Inflow hyd. No. =  9 - QD4A Max. Elevation =  7248.69 ft
Reservoir name =  Pond 3 Max. Storage =  10,806 cuft

Storage Indication method used.
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Hyd. No. 12
Combine after Pond 3

Hydrograph type =  Combine Peak discharge =  6.628 cfs
Storm frequency =  50 yrs Time to peak =  12.18 hrs
Time interval =  1 min Hyd. volume =  37,230 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  0.140 ac

31

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

7.00 7.00

Q (cfs)

Time (hrs)

Combine after Pond 3
Hyd. No. 12 -- 50 Year

Hyd No. 12 Hyd No. 10 Hyd No. 11

224



Hydrograph Summary Report
32

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 8.849 1 719 22,279 ------ ------ ------ Q1

2 SCS Runoff 7.762 1 717 16,932 ------ ------ ------ QD2

3 SCS Runoff 3.298 1 721 8,572 ------ ------ ------ Q8

4 Combine 19.46 1 718 47,783 1, 2, 3 ------ ------ Combine at Pond 1

5 Reservoir 14.04 1 723 47,763 4 7260.75 5,866 Route at Pond 1

6 SCS Runoff 1.551 1 717 3,200 ------ ------ ------ QD2A

7 Combine 14.94 1 722 50,963 5, 6 ------ ------ Combine at Pond 2

8 Reservoir 14.94 1 722 50,963 7 7239.62 958 Route at Pond 2

9 SCS Runoff 14.19 1 722 41,155 ------ ------ ------ QD4A

10 SCS Runoff 0.609 1 717 1,270 ------ ------ ------ QD4

11 Reservoir 7.449 1 731 40,815 9 7248.92 11,937 Route at Pond 3

12 Combine 7.530 1 731 42,085 10, 11 ------ ------ Combine after Pond 3

K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\hill-dev-ROUTES ONLY.gpwReturn Period: 100 Year Thursday, 05 / 23 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

225



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 1
Q1

Hydrograph type =  SCS Runoff Peak discharge =  8.849 cfs
Storm frequency =  100 yrs Time to peak =  11.98 hrs
Time interval =  1 min Hyd. volume =  22,279 cuft
Drainage area =  1.910 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  10.00 min
Total precip. =  3.67 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

33

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (hrs)

Q1
Hyd. No. 1 -- 100 Year

Hyd No. 1

226



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 2
QD2

Hydrograph type =  SCS Runoff Peak discharge =  7.762 cfs
Storm frequency =  100 yrs Time to peak =  11.95 hrs
Time interval =  1 min Hyd. volume =  16,932 cuft
Drainage area =  1.560 ac Curve number =  93
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.67 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 3
Q8

Hydrograph type =  SCS Runoff Peak discharge =  3.298 cfs
Storm frequency =  100 yrs Time to peak =  12.02 hrs
Time interval =  1 min Hyd. volume =  8,572 cuft
Drainage area =  0.920 ac Curve number =  90
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  13.00 min
Total precip. =  3.67 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 4
Combine at Pond 1

Hydrograph type =  Combine Peak discharge =  19.46 cfs
Storm frequency =  100 yrs Time to peak =  11.97 hrs
Time interval =  1 min Hyd. volume =  47,783 cuft
Inflow hyds. =  1, 2, 3 Contrib. drain. area =  4.390 ac
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Hyd. No. 5
Route at Pond 1

Hydrograph type =  Reservoir Peak discharge =  14.04 cfs
Storm frequency =  100 yrs Time to peak =  12.05 hrs
Time interval =  1 min Hyd. volume =  47,763 cuft
Inflow hyd. No. =  4 - Combine at Pond 1 Max. Elevation =  7260.75 ft
Reservoir name =  Pond 1 Max. Storage =  5,866 cuft

Storage Indication method used.
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Hyd. No. 6
QD2A

Hydrograph type =  SCS Runoff Peak discharge =  1.551 cfs
Storm frequency =  100 yrs Time to peak =  11.95 hrs
Time interval =  1 min Hyd. volume =  3,200 cuft
Drainage area =  0.380 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.67 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 7
Combine at Pond 2

Hydrograph type =  Combine Peak discharge =  14.94 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  50,963 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  0.380 ac
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Hyd. No. 8
Route at Pond 2

Hydrograph type =  Reservoir Peak discharge =  14.94 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  50,963 cuft
Inflow hyd. No. =  7 - Combine at Pond 2 Max. Elevation =  7239.62 ft
Reservoir name =  Pond 2 Max. Storage =  958 cuft

Storage Indication method used.
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Hyd. No. 9
QD4A

Hydrograph type =  SCS Runoff Peak discharge =  14.19 cfs
Storm frequency =  100 yrs Time to peak =  12.03 hrs
Time interval =  1 min Hyd. volume =  41,155 cuft
Drainage area =  3.650 ac Curve number =  95
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  14.50 min
Total precip. =  3.67 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 10
QD4

Hydrograph type =  SCS Runoff Peak discharge =  0.609 cfs
Storm frequency =  100 yrs Time to peak =  11.95 hrs
Time interval =  1 min Hyd. volume =  1,270 cuft
Drainage area =  0.140 ac Curve number =  88
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  6.00 min
Total precip. =  3.67 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

42

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0

Q (cfs)

0.00 0.00

0.10 0.10

0.20 0.20

0.30 0.30

0.40 0.40

0.50 0.50

0.60 0.60

0.70 0.70

0.80 0.80

0.90 0.90

1.00 1.00

Q (cfs)

Time (hrs)

QD4
Hyd. No. 10 -- 100 Year

Hyd No. 10

235



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Hyd. No. 11
Route at Pond 3

Hydrograph type =  Reservoir Peak discharge =  7.449 cfs
Storm frequency =  100 yrs Time to peak =  12.18 hrs
Time interval =  1 min Hyd. volume =  40,815 cuft
Inflow hyd. No. =  9 - QD4A Max. Elevation =  7248.92 ft
Reservoir name =  Pond 3 Max. Storage =  11,937 cuft

Storage Indication method used.
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Hyd. No. 12
Combine after Pond 3

Hydrograph type =  Combine Peak discharge =  7.530 cfs
Storm frequency =  100 yrs Time to peak =  12.18 hrs
Time interval =  1 min Hyd. volume =  42,085 cuft
Inflow hyds. =  10, 11 Contrib. drain. area =  0.140 ac
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Thursday, 05 / 23 / 2019

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 69.8703 13.1000 0.8658 --------

3 0.0000 0.0000 0.0000 --------

5 79.2597 14.6000 0.8369 --------

10 88.2351 15.5000 0.8279 --------

25 102.6072 16.5000 0.8217 --------

50 114.8193 17.2000 0.8199 --------

100 127.1596 17.8000 0.8186 --------

File name: SampleFHA.idf

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 5.69 4.61 3.89 3.38 2.99 2.69 2.44 2.24 2.07 1.93 1.81 1.70

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15

10 7.24 6.04 5.21 4.59 4.12 3.74 3.43 3.17 2.95 2.77 2.60 2.46

25 8.25 6.95 6.03 5.34 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91

50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 4.16 3.88 3.65 3.44 3.25

100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)
Precip. file name: K:\LOS ALAMOS APARTMENTS JERRY PETERS\Drainage\hill-precip.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 0.00 1.73 0.00 0.00 0.00 2.96 3.31 3.67

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Terracon Consultants, Inc.      4905 Hawkins NE     Albuquerque, New Mexico 87109 

P  [505] 797 4287    F  [505] 797 4288    terracon.com 

April 12, 2019 
 
LAH Investors, LLC 
124 E. Macy Street 
Santa Fe, New Mexico 87501 
 
Attn:  Mr. Peter Kerwick 

Vice President 
 P: (505) 412-0296 

E: pkerwick@peterscorp.com 
 
Re: Geotechnical Engineering Report 
 The Hill Apartments 
 Trinity Drive and 35th Street 

Santa Fe, New Mexico  
 Terracon Project No. 66185216 
 
Dear Mr. Kerwick: 
 
Terracon Consultants, Inc. (Terracon) has completed the geotechnical engineering services for 
the above referenced project.  These services were performed in general accordance with our 
Proposal for Geotechnical Services Reference No. P66185216 Revised January 10, 2019.  This 
geotechnical engineering report presents the results of the subsurface exploration and provides 
geotechnical recommendations concerning earthwork and the design and construction of 
foundations, floor slabs, and pavements for the proposed project.  
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions 
concerning this report, or if we may be of further service, please contact us.  
 
Sincerely, 
Terracon Consultants, Inc. 
 
 
 
 
 
Sam G. Zsiga Michael E. Anderson, P.E. 
Staff Engineer Principal 
 

 
Copies to: Addressee (1 via email, 3 via mail) 
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EXECUTIVE SUMMARY 
This geotechnical executive summary should be used in conjunction with the entire report for design and/or 
construction purposes.  It should be recognized that specific details were not included or fully developed in 
this section, and the report must be read in its entirety for a comprehensive understanding of the items 
contained herein.  The section titled General Comments should be read for an understanding of the report 
limitations. 
 
A geotechnical exploration has been performed for the proposed The Hill Apartments to be located near Trinity 
Drive and 35th Street in Los Alamos, New Mexico.  Terracon’s geotechnical scope of work included the 
advancement of 14 test borings to approximate depths of 6 to 26 feet below existing site grades.  In addition, 
to assess boring locations not accessible to truck-mounted drilling equipment and to determine the seismic 
site characterization (Soil Site Class) per the 2015 International Building Code (IBC), a micro-tremor, soil 
profile shear wave analyses was performed at the site to investigate the subsurface soil profile in the upper 
100 feet of the soil profile.    
 
Based on the information obtained from our subsurface exploration, the site is suitable for development of the 
proposed project.  The following geotechnical considerations were identified: 
 
Previous Site Development:  Previous site development consisted of a building, concrete slabs, asphalt 
concrete pavement, walls, concrete curb and gutter, and miscellaneous structures.  Therefore, these 
elements will need to be removed prior to new construction.   Any loose soils associated with backfilling of 
previous structures, utility and mining pit excavations will require recompaction. 
 
Site Soils:  The site soils generally consisted of sand with varying amounts of silt, clay and gravel and  clay 
with varying amounts of sand and gravel.  Groundwater was not encountered at the time of drilling.  The 
on-site soils should be suitable for re-use as engineered fill.   
 
Foundations:  The proposed buildings, retaining walls, trash dumpster enclosure walls and miscellaneous 
structures at the site can be supported by shallow spread/continuous footings, monolithic slabs with turned 
down edges or post-tensioned slabs.  The footings and monolithic slab should bear on a zone of engineered 
fill/recompacted native soils.  The post-tensioned slab can bear on undisturbed native soils or engineered 
fill.  Any fill used to raise the site to final construction grade can be used to meet the engineered fill zone 
requirement.   
 
Floor Slabs:  The on-site surface and near surface soils are expected to exhibit non- to low collapse and 
non- to low expansion potentials when compacted and subjected to light loading conditions such as those 
imposed by the floor slab. Construction of the floor slabs directly on a zone of engineered fill composed on-
site or approved imported soils or prepared subgrade are considered acceptable for the project, provided 
some movement can be tolerated.  Any fill used to raise the site to final construction grade can be used to 
meet the engineered fill zone requirement.   

 
Pavement Sections:  Light Duty parking areas – 2½” AC over 6” ABC or 5” PCC; Heavy Duty interior/main 
drives – 4” AC over 6” ABC or 5-½” PCC. 
 
Excavation: Shallow excavations into the on-site loose to dense surficial soils are expected to be 
accomplished with conventional earthwork equipment.   However, very dense soils and/or hard to very hard 
volcanic tuff bedrock was encountered at relatively shallow depths beneath the site.  Excavations into these 
materials will require extra effort, heavy duty or specialized excavation equipment to advance excavations.   
 
Earthwork on the project should be observed and evaluated by Terracon.  The evaluation of earthwork should 
include observation and testing of engineered fill, subgrade preparation, foundation bearing soils, and other 
geotechnical conditions exposed during construction. 
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GEOTECHNICAL ENGINEERING REPORT 
THE HILL APARTMENTS 

TRINITY DRIVE AND 35TH STREET 
LOS ALAMOS, NEW MEXICO 

 
Terracon Project No. 66185216 

April 12, 2019 
 
 
1.0 INTRODUCTION 
 
This report presents the results of our geotechnical engineering services performed for the proposed 
The Hill Apartments to be located near Trinity Drive and 35th Street in Los Alamos, New Mexico.  The 
report addresses the following: 
 

◼ subsurface soil/bedrock conditions ◼ groundwater conditions 
◼ earthwork ◼ foundation design and construction 
◼ seismic considerations ◼ floor slab design and construction 
◼ lateral earth pressures ◼ pavement design and construction 

 
Our geotechnical engineering scope of work for this project included the advancement of 14 test 
borings to approximate depths of 6 to 26 feet below existing site grades.  In addition, to assess 
boring locations not accessible to truck-mounted drilling equipment and to determine the seismic 
site characterization (Soil Site Class) per the 2015 International Building Code (IBC), a micro-
tremor, soil profile shear wave analyses was performed at the site to investigate the subsurface 
soil profile in the upper 100 feet of the soil profile.    
 
Logs of the borings along with a Site Location Map and Boring Location Plan are included in 
Appendix A of this report.  The results of the laboratory testing performed on soil samples obtained 
from the site during the field exploration are included in Appendix B of this report.   Descriptions of 
the field exploration and laboratory testing are included in their respective appendices. 
 
 
2.0 PROJECT INFORMATION 
 
2.1 Project Description 
 

ITEM DESCRIPTION 

Site layout Refer to the Site Location Map and Exploration Location Plan (Exhibits 
A1 and A2 in Appendix A). 
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ITEM DESCRIPTION 

Structures 

At this time, the project will include the construction of the following: 
▪ Eight (8) up to 4-story apartment buildings (158 units) 
▪ One (1) one (1) story office and community building 
▪ One (1) swimming pool 
▪ Five (5) garages/carports  

Building construction Load bearing wood-framed with stucco finish (assumed)  
Finished floor elevation (FFE) Within 3 to 6 feet existing site grade  

Maximum loads (assumed) 
Columns:  
15 to 50 Kips  

Walls:   
1 to 3 Kips/lf 

Slab:   
150 to 250 psf 

Site development 

Site development will consist of the construction of retaining/screen   
walls, asphalt and/or Portland cement concrete paved parking areas 
and interior drives, trash dumpster enclosures, amenity areas, ramadas, 
walking paths, and the installation of utilities. 

Grading Maximum cut and fill depths of up to about 8 to 12 feet (estimated) 
Cut and fill slopes (assumed) Maximum of 2:1 to 3:1 (horizontal:vertical) 
Height of retaining/screen 
walls 

Up to 8 to 12 feet (assumed) 

Pavements 
Standard Duty – Automobile parking 
Heavy Duty – Interior drives and main access drives 

Below grade areas Not Applicable 
 
2.2 Site Location and Description 
 

ITEM DESCRIPTION 

Location Near the intersection of Trinity Drive and 35th Street in Los Alamos, New 
Mexico. 

Existing 
improvements 

The site is undeveloped.  However, Previous site development consisted 
of a building, concrete slabs, asphalt concrete pavement, walls, 
concrete curb and gutter, and miscellaneous structures.   

Surrounding 
developments 

North: Finch Street, commercial/retail buildings and Trinity Drive  
East: Vacant parcel 
West: Vacant parcel 
South: Vacant parcel 

Current ground cover Structures/remnants, slabs, walls, concrete curb and gutter, and 
landscaping 

Existing topography Gently to moderately sloping down to the south, west and southeast.   
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3.0 SUBSURFACE CONDITIONS 
 
3.1 Typical Subsurface Profile 
 
Specific conditions encountered at each boring location are indicated on the individual boring logs.  
Stratification boundaries on the boring logs represent the approximate location of changes in soil 
types; in-situ, the transition between materials may be gradual.  Details for each of the borings can 
be found on the boring logs included in Appendix A of this report.  Based on the results of the 
borings, subsurface conditions on the project site can be generalized as follows: 
 

Description 
Approximate 

Depth to Bottom 
of Stratum (feet) 

Material Encountered Consistency/Density 

Stratum 1 0.2 to 0.4 
Asphalt Concrete – 2 to 3 inches 
Aggregate Base Course – 2 to 3 

inches 
N/A 

Stratum 2 4 Clay.  The sand and gravel content 
varied Very Stiff 

Stratum 3  2 to 8  Sand.  The silt, clay and gravel 
content varied  Loose to Very Dense 

Stratum 4 Greater than 26   Volcanic Tuff Bedrock Firm to Very Hard 
 
The clay soils were low to medium in plasticity.  The sand soils were non-plastic to low in plasticity.   
 
Laboratory tests were conducted on selected soil samples and the test results are presented in 
Appendix B.  Laboratory test results indicate that the surface and near surface soils exhibit low 
compressibility potential at in-situ moisture contents.  The surface and near soils exhibit low to 
high compressibility potential with increases in moisture content and load.  Due to the granular 
nature, moderate field penetration resistance and low moisture content of some of the subsurface 
soils, some disturbance is likely reflected in some of the test results.  It is our opinion that the 
shallow subsurface soils will likely exhibit low to moderate compression potential.  When water is 
added to samples of laboratory compacted near-surface soils, we anticipate that the compacted 
soils will exhibit non- to low compressive and non-to-low expansive potential when subjected to  
light loading conditions such as those imposed by floor slabs.   
 
Laboratory test results indicate that on-site soils have a soluble sulfate concentration of non-
detect to 120 mg/kg.  
 
3.2 Shear Wave Velocity Profile 
 
Results of the shear wave velocity profile performed at the site indicated an average calculated 
shear wave velocity of 1,250 per second (fps) for a 100 foot depth.  Shear wave analysis was 
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performed at the approximate location shown on Plate No. 1 of the Shear Wave Velocity Profile 
Report in Appendix C. 
 
3.3 Groundwater 
 
Groundwater was not observed in the test borings at the time of field exploration, nor when 
checked upon completion of drilling.  These observations represent groundwater conditions at the 
time of the field exploration and may not be indicative of other times, or at other locations.  
Groundwater conditions can change with varying seasonal and weather conditions, and other 
factors. 
 
Fluctuations in groundwater levels can best be determined by implementation of a groundwater 
monitoring plan.  Such a plan would include installation of groundwater monitoring wells, and 
periodic measurement of groundwater levels over a sufficient period of time. 
 
 
4.0 RECOMMENDATIONS FOR DESIGN AND CONSTRUCTION 
 
4.1 Geotechnical Considerations 
 
The site appears suitable for the proposed construction based upon geotechnical conditions 
encountered in the test borings.  Soils which show a low to moderate tendency for compression 
when elevated in moisture content will require particular attention in the design and construction.   
 
Previous site development consisted of a building, concrete slabs, asphalt concrete pavement, 
walls, concrete curb and gutter, and miscellaneous structures.  Therefore, these elements will 
need to be removed prior to new construction.   Any loose soils associated with backfilling of 
previous structures, utility and mining pit excavations will require recompaction. 
 
Based on the geotechnical subsurface exploration, the laboratory test results, and our engineering 
analyses, the proposed buildings, retaining walls, trash dumpster enclosure walls and 
miscellaneous structures can be supported on a shallow spread/continuous footing foundation 
system, monolithic slab with turned down edges, or a post-tensioned slab.  The footings and 
monolithic slab should bear on a zone of engineered fill/recompacted native soils.  The post-
tensioned slab can bear on undisturbed native soils or engineered fill.   A slab-on-grade floor 
system (excluding the post-tensioned slab) supported on a zone of engineered fill can be used, 
provided some movement can be tolerated.   Any fill used to raise the site to final construction 
grade can be used to meet the engineered fill zone requirement. 
 
On-site soils are suitable for use as engineered fill.  For the clay soils, extra processing may be 
required to provide a uniform moisture conditioned fill.   
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Shallow excavations into the on-site medium dense to dense soils are expected to be 
accomplished with conventional earthwork equipment.   However, very dense soils and/or hard to 
very hard volcanic tuff bedrock was encountered at relatively shallow depths beneath the site.  
Excavations into these materials will require extra effort, heavy duty or specialized excavation 
equipment to advance excavations.  A qualified contractor with experience in the area and similar 
soil and bedrock conditions should review the data contained in this report and determine the 
means and methods to accomplish the required excavation depths at the site. 
 
Geotechnical engineering recommendations for foundation systems and other earth connected 
phases of the project are outlined below.  The recommendations contained in this report are based 
upon the results of field and laboratory testing (which are presented in Appendices A and B), 
engineering analyses, and our current understanding of the proposed project. 
 
4.2 Earthwork 
 
The following presents recommendations for site preparation, excavation, subgrade preparation 
and placement of engineered fills on the project.  The recommendations presented for design and 
construction of earth supported elements including foundations, slabs, and pavements are 
contingent upon following the recommendations outlined in this section.   
 
Earthwork on the project should be observed and evaluated by Terracon.  The evaluation of 
earthwork should include observation and testing of engineered fill, subgrade preparation, 
foundation bearing soils, and other geotechnical conditions exposed during the construction of 
the project. 
 
4.2.1 Site Preparation 
Strip and remove existing structures, remnants, slabs, pavements, landscaping, vegetation and 
other deleterious materials from the proposed structure and pavement areas.  Exposed surfaces 
should be free of mounds and depressions which could prevent uniform compaction. 
 
The site should be initially graded to create a relatively level surface to receive fill, and to provide 
for a relatively uniform thickness of fill beneath the proposed building structure. 
 
Evidence of underground facilities and utilities was observed during the site reconnaissance.  
Therefore, such features could be encountered during construction.  If loose or soft fills or 
underground facilities are encountered, such features should be removed and the excavation 
thoroughly cleaned prior to backfill placement and/or construction.   
 
4.2.2 Excavation 
Shallow excavations into the on-site medium dense to dense soils are expected to be 
accomplished with conventional earthwork equipment.   However, very dense soils and/or hard to 
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very hard volcanic tuff bedrock was encountered at relatively shallow depths beneath the site.  
Excavations into these materials will require extra effort, heavy duty or specialized excavation 
equipment to advance excavations.  A qualified contractor with experience in the area and similar 
soil and bedrock conditions should review the data contained in this report and determine the 
means and methods to accomplish the required excavation depths at the site. 
 
Based on the results from the soil borings, we do not anticipate groundwater control measures 
will be necessary in excavations up to about 26 feet below existing site grades.  However, 
depending upon depth of excavation and seasonal conditions, groundwater may be encountered 
in excavations on the site.  Pumping from sumps may be utilized to control water within 
excavations.   
 
On-site soils may pump or become unstable or unworkable at high water contents.  Workability 
may be improved by scarifying and drying, this condition is likely as excavations approach 
groundwater conditions.  Overexcavation of wet zones and replacement with granular materials 
may be necessary.  Lightweight excavation equipment may be required to reduce subgrade 
pumping. 
 
Use of lime, fly ash, kiln dust, cement or geotextiles could also be considered as a stabilization 
technique.  Laboratory evaluation is recommended to determine the effect of chemical 
stabilization on subgrade soils prior to construction. 
 
4.2.3 Subgrade Preparation 
Engineered fill placement below foundations and slabs should be performed in accordance with 
Sections 4.3 and 4.5.  
 
Any newly placed fill used to raise the site to final construction grade can be used to meet the 
engineered fill zone requirement.  If engineered fill is placed beneath the entire building footprints, 
consideration should be given to horizontally extending the fill a minimum distance of 5 feet 
beyond the outside edge of perimeter foundations.  Consideration should be given to performing 
over-excavation operations prior to or in conjunction with final grading operations to avoid 
handling soil materials twice.  For the clay and silt soils, extra processing may be required to 
provide a uniform moisture conditioned fill. 
 
Exposed areas which will receive fill, once properly cleared, should be scarified to a minimum 
depth of 10 inches, conditioned to near optimum moisture content, and compacted. 
 
Areas of loose/soft or unstable fill or native soils may be encountered at foundation bearing depth 
after excavation is completed for foundations.  When such conditions exist beneath planned 
foundation areas, the subgrade soils should be surficially compacted prior to placement of the 
foundation system.  If sufficient compaction cannot be achieved in-place, the soft soils should be 
removed and replaced as engineered fill.  For placement of engineered fill below foundations, the 
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excavation should be widened laterally, at least eight (8) inches for each foot of fill placed below 
foundation base elevations. On-site clayey soils will likely require extra processing effort to 
provide a uniform, moisture-conditioned engineered fill material.   
 
Subgrade soils beneath exterior slabs and pavements should be scarified; moisture conditioned 
and compacted to a minimum depth of 10 inches.  The moisture content and compaction of 
subgrade soils should be maintained until slab construction. 
 
4.2.4 Fill Materials and Placement 
All fill materials should be inorganic soils free of vegetation, debris, and fragments larger than six 
inches in size.  Pea gravel or other similar non-cementitious, poorly-graded materials should not 
be used as fill or backfill without the prior approval of the geotechnical engineer. 
 
On-site or approved imported materials meeting the specification contained herein may be used 
as fill material for the following: 
 

◼ general site grading ◼ exterior slab areas 
◼ foundation areas ◼ foundation backfill 
◼ interior floor slab areas ◼ pavement areas 

 
Imported soils for use as fill material within the proposed building and structure areas should 
conform to low volume change materials as indicated in the following specifications: 
 
 Percent Finer by Weight 
 Gradation (ASTM C 136) 
 

6" ......................................................................................................... 100 
3” .................................................................................................... 70-100 
No. 4 Sieve ..................................................................................... 50-100 
No. 200 Sieve .............................................................................. 50 (max) 
 
◼ Liquid Limit ....................................................................... 35 (max) 
◼ Plasticity Index ................................................................. 20 (max) 
◼ Maximum expansive potential (%)* ............................................ 1.0 
 
*Measured on a sample compacted to approximately 95 percent of the ASTM D698 
maximum dry density at about 3 percent below optimum water content.  The sample is 
confined under a 100 psf surcharge and submerged/inundated. 
 

Engineered fill should be placed and compacted in horizontal lifts, using equipment and 
procedures that will produce recommended moisture contents and densities throughout the lift.  
Fill lifts should not exceed 10 inches loose thickness. 
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4.2.5 Compaction Requirements 
Recommended compaction and moisture content criteria for engineered fill materials are as 
follows: 
 

Material Type and Location 

Per the  Modified Proctor Test (ASTM D 1557) 

Minimum 
Compaction 

Requirement (%) 

Range of Moisture Contents for 
Compaction 

Minimum Maximum 

On-site or approved imported fill soils:    

Beneath foundations   95 -3% +3% 

Beneath slabs   95 -3% +3% 

Beneath pavements 95 -3% +3% 

Aggregate base (if used) 95 -3% +3% 

Miscellaneous backfill 90 -3% +3% 

 
4.2.6 Shrinkage 
For balancing grading plans, estimated shrink or swell of soils and bedrock when used as 
compacted fill following recommendations in this report are as follows: 
 

Estimated Shrink/Swell 

Soil Type Based on ASTM D698 
Clays -10% to 20% 

Sands -15% to 25% 
Volcanic Tuff Bedrock -15% to 25% 

 
4.2.7 Slopes 
For permanent slopes in compacted fill and cut areas with maximum estimated heights of about 
8 to 12 feet, recommended maximum configurations for on-site materials are as follows: 
 

Maximum Slope Configuration 

Soil Type Horizontal: Vertical (H: V) 
Clays 3H:1V 
Sands 2H:1V 

Volcanic Tuff Bedrock 1.5H:1V 
 
If steeper slopes are required for site development, we recommend the use of retaining 
walls/systems comprised of mechanically stabilized earth (MSE) retaining walls, soil nails, or cast-
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in-place (CIP) retaining walls.  Recommendations and design criteria for MSE and CIP retaining 
walls are outlined in subsequent sections of this report. 
 
The face of all slopes should be compacted to the minimum specification for fill embankments.  
Alternately, fill slopes can be over-built and trimmed to compacted material. 
 
4.2.8 Grading and Drainage 
All grades must provide effective drainage away from the structures during and after construction.  
Water permitted to pond next to the structures can result in greater soil movements than those 
discussed in this report.  These greater movements can result in unacceptable differential floor 
slab movements, cracked slabs and walls, and roof leaks. Estimated movements described in this 
report are based on effective drainage for the life of the structure and cannot be relied upon if 
effective drainage is not maintained. 
 
Exposed ground should be sloped at a minimum three (3) percent away from the structures for at 
least five (5) feet beyond the perimeter of the buildings.  After building or structure construction 
and landscaping, we recommend verifying final grades to document that effective drainage has 
been achieved.  Grades around the structure should also be periodically inspected and adjusted 
as necessary, as part of the structure’s maintenance program. 
 
Flatwork will be subject to post construction movement.  Maximum grades practical should be 
used for flatwork to prevent water from ponding.  Allowances in final grades should also consider 
post-construction movement of flatwork, particularly if such movement would be critical.  Where 
paving or flatwork abuts the structures, effectively seal and maintain joints to prevent surface 
water infiltration.  
 
4.2.9 Corrosion Potential 
Laboratory test results indicate that on-site soils have a soluble sulfate concentration of non-
detect to 120 mg/kg.  
 
Results of soluble sulfate testing indicate that ASTM Type I or I/II Portland cement is suitable for 
all concrete on and below grade. Foundation concrete should be designed for low sulfate 
exposure in accordance with the provisions of the ACI Design Manual, Section 318, Chapter 4.  
 
4.3 Foundation Recommendations 
 
The proposed buildings, retaining walls, trash dumpster enclosure walls and miscellaneous 
structures can be supported on a shallow spread/continuous footing foundation system, 
monolithic slab with turned down edges, or a post-tensioned slab.  The footings and monolithic 
slab should bear on a zone of engineered fill/recompacted native soils.  The post-tensioned slab 
can bear on undisturbed native soils or engineered fill. Design recommendations for foundations 
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for the proposed structure and related structural elements are presented in the following 
paragraphs. 
 
4.3.1 Conventional Shallow Foundation Design Recommendations  
 

DESCRIPTION VALUE 

Foundation Type Conventional Shallow Spread/Continuous Footings 
Monolithic Slab with Turned Down Edges 

Structures Buildings Retaining Walls 
Trash Enclosure 
Walls/Misc. Small 

Structures 

Bearing Material* 

Minimum two 
(2) feet of 

engineered fill 
below footings 

Minimum two 
(2) feet of 

engineered fill 
below footings 

Minimum of one 
(1) foot of 

engineered fill 
below footings 

Allowable Bearing Pressure 2,500 psf 2,500 psf 1,500 psf 

Minimum Dimensions Columns: 24 inches 
Walls: 16 inches 

Minimum Embedment Depth 
Below Finished Grade 

Exterior - 36 inches 
Interior - 12 inches 

Total Estimated Movement 1 inch 
Estimated Differential Settlement ½ inch in 40 feet under walls and columns 

*Existing loose soils will require removal and recompaction. Engineered fill not required if volcanic tuff bedrock 
encountered at foundation bearing elevation.      
 
Any newly placed fill used to raise the site to final construction grade can be used to meet the 
engineered fill zone requirement. 
 
Finished grade is defined as the lowest adjacent grade within five (5) feet of the foundation for 
perimeter (or exterior) footings and finished floor level for interior footings.  The allowable 
foundation bearing pressures apply to dead loads plus design live load conditions.  The design 
bearing pressure may be increased by one-third when considering total loads that include wind 
or seismic conditions.  The weight of the foundation concrete below grade may be neglected in 
dead load computations. 
 
Footings should be proportioned to reduce differential foundation movement.  Proportioning on 
the basis of equal total settlement is recommended; however, proportioning to relative constant 
dead-load pressure will also reduce differential settlement between adjacent footings.  Additional 
foundation movements could occur if water from any source infiltrates the foundation soils; 
therefore, proper drainage should be provided in the final design and during construction. 
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Footings, foundations, and/or masonry walls should be reinforced as necessary to reduce the 
potential for distress caused by differential foundation movement.  The use of joints at openings 
or other discontinuities in masonry walls is recommended. 
 
Foundation excavations for each structure and engineered fill placement should be observed by 
the geotechnical engineer.  If the soil or bedrock conditions encountered differ significantly from 
those presented in this report, supplemental recommendations will be required. 
 
4.3.1.1 Conventional Shallow Foundation Construction Considerations 
Engineered fill placement below and adjacent to foundations should be performed as outlined 
below: 
 

DESCRIPTION VALUE 

Location Buildings  Retaining Walls 
Trash Enclosure 
Walls/Misc. Small 

Structures 
Engineered fill zone depth below 
foundations Two (2) feet  Two (2) feet One (1) foot 

Engineered fill zone lateral 
distance beyond foundations One (1) foot  One (1) foot Not Applicable 

 
If engineered fill is placed beneath the entire buildings and structures, consideration should be 
given to extending the engineered fill zone a minimum horizontal distance of five (5) feet beyond 
the outside edge of perimeter footings.    Any fill used to raise the site to construction grade can 
be used to meet the engineered fill zone requirement.  In addition, to reduce potential movement, 
we recommend the engineered fill be extended outside of the building to the new 
sidewalks/flatwork. 
 
Areas of loose/soft or unstable soils may be encountered at foundation bearing depth after 
excavation is completed for footings.  When such conditions exist beneath planned footing areas, 
the subgrade soils should be surficially compacted prior to placement of the foundation system.  
If sufficient compaction cannot be achieved in-place, the soft soils should be removed and 
replaced as engineered fill.  The overexcavation and backfill procedure is described in the figure 
below.   
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4.3.2 Post-Tensioned Slab Foundation Design Recommendations  
As an alternative to a conventional shallow foundation system, use of a post-tensioned slab is 
feasible for support of the proposed structures.  The post-tensioned slab can bear on undisturbed 
native soils or engineered fill.  Post-tensioned slabs should be designed using criteria outlined by 
the Post-Tensioning Institute4 based on the following: 
 

Post-tensioned Slab Design Parameter PTI, Third Edition 

Edge moisture variation distance, em 

(feet) 
Center Lift Condition 9 

Edge Lift Condition 4.7 

Differential soil movement, ym (inches) 
Center Lift Condition 1.0 
Edge Lift Condition 0.7 

 
 

Description Value 
Bearing material Undisturbed native soils  
Maximum allowable bearing pressure (psf) 2,500 

Slab-subgrade friction 
coefficient,  

on polyethylene sheeting 0.75 
on cohesionless soils 1.00 

on cohesive soils 2.00 
 
Post-tensioned slabs, thickened or turndown edges and/or interior beams should be designed 
and constructed in accordance with the requirements of the Post-Tensioning Institute (PTI) and 
the American Concrete Institute (ACI). 
 
It should be noted that ym is the estimated vertical movement at the edges of a uniformly loaded 
slab.  These are theoretical values that are used in the design of post-tensioned slabs-on-grade 

                                                
4 Post-Tensioning Institute, Design (and Construction) of Post-Tensioned Slabs-on-Ground, (2004, 
Third Edition). 

 

Side walls should be 
sloped or braced for 
stability as required by 
OSHA. 
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and do not represent the movements that would be expected from the actual loading conditions.  
The use of post-tensioned slabs assumes that some potential movement and cosmetic distress 
is considered acceptable. 
 
The use of post-tensioned slabs for the project are contingent on the following: 
 
◼ The post-tensioned slab foundation is properly designed and constructed. 
◼ Approved materials supporting the foundation are properly placed and compacted. 
◼ Proper surface drainage is maintained throughout the life of the structures. 
◼ Managed landscaping measures are used. 
 
Proper drainage should be provided on the design and during construction to reduce potential 
movement.  Water intensive landscaping should be avoided within about 5 feet from foundation 
walls. 
 
If incorporated into the design, the presence of 1 to 2-foot steps within long spans of post-
tensioned slabs could create a situation where the slabs at different elevations perform 
independently of one another unless the steps are properly reinforced and designed to tie the 
slabs together to act as one rigid structure.  Therefore, if a stepped foundation is used, we strongly 
recommend that joints be designed within the full height of the building over each step in order to 
reduce the impacts of differential movements on the order of 1 inch. 
 
The structural engineer should reinforce and design the foundation to accommodate differential 
loading conditions and possible “punching” and “shearing” across lightly loaded to moderately 
loaded foundation areas and at transition areas of concentrated loads.   
 
Masonry walls (if applicable) should be detailed and reinforced as necessary to reduce the 
potential for distress caused by differential foundation movement.  The use of joints at openings 
or other discontinuities in masonry walls is recommended. 
 
Foundation excavations for each structure and engineered fill placement should be observed by 
the geotechnical engineer.  If the soil or bedrock conditions encountered differ significantly from 
those presented in this report, supplemental recommendations will be required. 
 
4.3.2.1 Post-Tensioned Slab Construction Considerations 
 
Caving soils are present on this site.  If “neat line” (earth forms) excavation operations are 
performed for exterior or interior beams, and/or thickened slab sections, care should be exercised 
to avoid caving of the excavation sidewalls.  If caving occurs, installation of foundation forms will 
be required to ensure proper foundation dimensions for construction.  
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The above outlined movement estimates should also be considered as the potential amount of 
tilting of the structures that could be caused by non-uniform, significant wetting of the subsurface 
materials below the post-tensioned slab.  Failure to maintain soil water content below the slab 
and to maintain proper drainage around the structures will nullify the movement estimates 
provided above.  
 
4.4 Seismic Considerations 
 

DESCRIPTION VALUE 
2015 International Building Code Site Classification (IBC) 1 C2 

Site Latitude N 35.8816° 

Site Longitude W 106.3144° 

SMs Spectral Acceleration for a Short Period 0.648g 

SM1 Spectral Acceleration for a 1-Second Period 0.271g 

SDs Spectral Acceleration for a Short Period 0.432g 

SD1 Spectral Acceleration for a 1-Second Period 0.181g 

Fa Site Coefficient for a Short Period 1.181 

Fv Site Coefficient for a 1-Second Period 1.634 
1 Note: In general accordance with the 2015 International Building Code, Table 1613.5.2 and Chapter 20.3 of ASCE 
7. IBC Site Class is based on the average characteristics of the upper 100 feet of the subsurface profile.    
2A shear wave velocity of 1,250 fps was calculated for the site based upon the shear wave velocity profile. 

 
4.5 Floor Slab 
 
4.5.1 Design Recommendations 
The following design criteria and recommendations are applicable to floor slabs associated with 
the conventional shallow foundation system (excludes post-tensioned slabs) 
 

DESCRIPTION VALUE 
Interior floor system Slab-on-grade concrete (excludes post-tensioned slabs)  

Floor slab support Minimum two (2) feet of engineered fill 

Subbase Compacted subgrade/engineered fill  

Modulus of subgrade reaction 
200 pounds per square inch per inch (psi/in) (The modulus was 
obtained based on our experience with similar subgrade conditions, 
and estimates obtained from ACI design charts.) 

 
Any newly placed fill used to raise the site to final construction grade can be used to meet the 
engineered fill zone requirement. 
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Construction of floor slabs directly on compacted fills composed of on-site soils or approved 
imported soils or prepared subgrade is considered acceptable for the project.  Some movement 
of a slab-on-grade floor system is possible should the subgrade materials become elevated in 
moisture content due to the compression and expansion potential of the near surface soils.  
Additional slab movements could occur if water infiltrates the subgrade; therefore, proper 
drainage must be provided in the final design.  To reduce potential slab movements, the subgrade 
soils should be prepared as outlined in the earthwork section of this report.  If engineered fill is 
placed beneath the entire buildings, consideration should be given to extending the engineered 
fill zone a minimum horizontal distance of five (5) feet beyond the outside edge of perimeter 
footings.     
 
In areas of exposed concrete, control joints should be saw cut into the slab after concrete 
placement in accordance with ACI Design Manual, Section 302.1R-37 8.3.12 (tooled control joints 
are not recommended).  Additionally, dowels should be placed at the location of proposed 
construction joints.  To control the width of cracking (should it occur) continuous slab 
reinforcement should be considered in exposed concrete slabs. 
 
Positive separations and/or isolation joints should be provided between slabs, columns or utility 
lines to allow independent movement.  Interior trench backfill placed beneath slabs should be 
compacted in accordance with recommendations outlined in the Earthwork section of this report.  
Other design and construction considerations, as outlined in the ACI Design Manual, Section 
302.1R are recommended. 
 
The use of a vapor retarder or barrier should be considered beneath concrete slabs-on-grade that 
will be covered with wood, tile, carpet or other moisture sensitive or impervious coverings, or when 
the slab will support equipment sensitive to moisture.  When conditions warrant the use of a vapor 
retarder, the slab designer and slab contractor should refer to ACI 302 and ACI 360 for procedures 
and cautions regarding the use and placement of a vapor retarder/barrier. 
 
4.5.2 Construction Considerations 
Some differential movement of a slab-on-grade floor system is possible should the subgrade soils 
become elevated in moisture content.  Such movements are anticipated to be within general 
tolerance for normal slab-on-grade construction. To reduce potential slab movements, the floor 
system should be supported on a zone of engineered fill a minimum of two (2) feet in thickness. 
Any existing fill or newly placed fill used to raise the site to construction grade can be used to 
meet the engineered fill zone requirement. 
 
 
 
 
 

258



Geotechnical Engineering Report   
The Hill Apartments – Trinity Drive and 35th Street  ■ Los Alamos, New Mexico 
April 12, 2019 ■ Terracon Project No. 66185216 
 
 

Responsive ■ Resourceful ■ Reliable        16 

4.6 Lateral Earth Pressures 
 
4.6.1 Design Recommendations 
For soils above any free water surface, recommended equivalent fluid pressures for unrestrained 
foundation elements when using on-site soils as backfill are: 
 

ITEM SOIL TYPE VALUE 

Active Case 
On-site, imported sand soils and volcanic tuff 

bedrock 
On-site clay soils 

35 psf/ft 
45 psf/ft 

Passive Case 
On-site, imported sand soils and volcanic tuff 

bedrock 
On-site clay soils 

400 psf/ft 
325 psf/ft 

At-Rest Case 
On-site, imported sand soils and volcanic tuff 

bedrock 
On-site clay soils 

55 psf/ft 
65 psf/ft 

Coefficient of Base Friction 
All soils 

Volcanic tuff bedrock 
0.351 

0.552 
1Note: The coefficient of base friction should be reduced to 0.30 when used in conjunction with passive pressure. 
2Note: The coefficient of base friction should be reduced to 0.50 when used in conjunction with passive pressure. 

  
The lateral earth pressures herein do not include any factor of safety and are not applicable for 
submerged soils/hydrostatic loading.  Additional recommendations may be necessary if such 
conditions are to be included in the design. 
 
Fill against foundations (if applicable) should be compacted to densities specified in the Earthwork 
section of this report.  Compaction of each lift adjacent to walls should be accomplished with 
hand-operated tampers or other lightweight compactors. 
 
4.6.2 Construction Considerations 
To control the water level behind cast-in-place retaining walls, we recommend a perimeter drain be 
installed at the foundation level as shown on the adjacent conceptual sketch and described in the 
following notes. 
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◼ Free-draining granular backfill in this case should consist of ASTM D448 No. 57 Stone or other 
coarse granular material with less than 5 percent passing the No. 200 sieve.  The free-draining 
material should be encapsulated in a 
filter fabric. 

◼ Perforated pipe should be rigid PVC, 
sized to transport the expected water. 

◼ Drainage pipe could be omitted if 
weep holes that are hydraulically 
connected to the granular drainage 
material are installed through the face 
of the wall, and the discharge water is 
conveyed away from the wall or other 
structures. 

◼ Exterior ground surface should consist 
of a 12 inch clay cap sloped to drain 
from walls.  The clay cap can be 
replaced by a pavement section 

 
4.7 Mechanically Stabilized Earth Retaining Walls 
 
Mechanically stabilized earth (MSE) walls are typically subcontracted as design-build structures, 
since design details are often manufacturer specific.  Established design methods for modular block 
walls address local and internal stability, but do not specifically address the global stability of the wall 
system.  Therefore, we recommend the following general and specific considerations be included in 
the project specifications for the wall design. 
 
Internal stability analyses should conform to the latest design methodology accepted for use by the 
Federal Highway Administration (FHWA), AASHTO or the National Concrete Masonry Association 
(NCMA).  Since these analysis procedures are based on the use of drained strength parameters, the 
backfill used for the geogrid reinforced backfill section should be a drainable, granular material to 
conform with the assumptions of the analysis.  Cohesive soil or granular material containing high 
amounts of fines are not considered drainable and should not be allowed in the geogrid reinforced 
backfill zone unless provisions are made to provide backslope and surface drainage that would 
prevent water from entering the backfill.  The designer should state in the construction specifications 
the backfill material description and design strength parameters so that unsuitable materials are not 
allowed in the backfill zone during construction. 
 
Global stability of the wall system should be analyzed using both drained and undrained strength 
parameters.  Parameters used in the analysis should not exceed those given in the following table 
for the native and fill materials encountered, or anticipated to be placed, on site for the project.  These 
parameters are based on laboratory testing performed as part of this study and/or our past 
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experience with similar materials.  Confirmatory testing is recommended.  The wall 
contractor/designer should be required to provide the global stability analyses based on the planned 
final cross section, including the topography above and below the wall, using the generalized 
subsurface stratigraphy discussed in this report.  Terracon should be provided the opportunity to 
review and comment on the wall system design and analysis prior to construction.  Testing and 
monitoring during construction by qualified geotechnical personnel is recommended. 
 

Recommended Strength Parameters 

Material Type 
Total Stress (Undrained) Parameters Effective Stress (Drained) 

Parameters 
cu, (psf) φ, (degrees) c’, (psf) φ’, (degrees) 

Foundation Soils 

100 (sands) 
250 (clays) 

350 (bedrock) 

30 (sands) 
28 (clays) 

36 (bedrock) 
 

0 
30 (sands) 
28 (clays) 

36 (bedrock) 

Reinforced 
Backfill* 

100 34 
 

0 34 

Retained Backfill 

50 (sands) 
100 (clays) 

100 (bedrock) 

 
30 (sands) 
28 (clays) 

34 (bedrock) 
  

0 
30 (sands) 
28 (clays) 

34 (bedrock) 
 

*Sand and processed volcanic tuff bedrock only 
 
4.8 Pavements 
 
Existing fill soils will require removal and recompaction prior to new construction. 
 
4.8.1 Design Recommendations 
Pavement sections based upon a more detailed pavement design could be provided if specific 
traffic loading, frequencies, and desired pavement design life are provided.   
 
The design approach used to populate the table outlined below was based on the National Asphalt 
Pavement Association (NAPA), which is specific to low volume pavements.  Portland Cement 
Concrete (PCC) pavement thicknesses were based on the American Concrete Institute (ACI) 
design recommendations. 
 
The design of pavement thickness was based on the following: 
 

◼ Traffic Class I for the light duty traffic areas include a maximum of 7,000 design EALs 
◼ Traffic Class II  for the heavy duty traffic areas include a maximum 27,000 design EALs 
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◼ A soil characterization of “poor to good” based on the subgrade soils encountered at the 
site 

◼ A design life of 20 years 

As a minimum, we recommend that the following typical pavement sections be considered. 
 

Traffic Area Alternative 

Recommended Pavement Section Thickness (inches) 
Asphalt 

Concrete 
Surface 

Portland 
Cement 

Concrete 

Aggregate 
Base 

Course 
Total 

Light Duty -  
Parking Areas 

A 2-½    --- 6 8-½    

B --- 5* --- 5* 

Heavy Duty – Interior/ 
Main Drives & Truck 

Access Areas 

A 4   --- 6 10  

B --- 5-½ --- 5-½   

*Minimum per ACI 
 
These pavement sections are considered minimal sections based upon the expected traffic and 
the existing subgrade conditions.  However, they are expected to function with periodic 
maintenance and overlays if good drainage is provided and maintained.   
 
Each alternative should be investigated with respect to current material availability and economic 
conditions.  Rigid concrete pavement is recommended in areas of truck traffic and truck turning 
areas.  Concrete, a minimum of 6 inches in thickness, is recommended at the location of 
dumpsters where trash trucks will park and load 
 
4.8.2  Construction Considerations 
Pavement materials and placement should conform to New Mexico State Department of 
Transportation Standard Specifications for Highway and Bridge Construction (2014 Edition). 
 
Aggregate base course (if used on the site) should consist of a blend of sand and gravel which 
meets strict specifications for quality and gradation.  Use of materials meeting NMDOT 
specifications is recommended. Aggregate base course material should be tested to determine 
compliance with these specifications prior to importation to the site. 
 
Asphalt concrete (if used on the site) should be obtained from an approved mix design stating the 
properties, optimum asphalt content, job mix formula, and recommended mixing and placing 
temperatures.  Asphalt concrete should conform to NMDOT specifications.  Aggregate used in 
asphalt concrete should meet a particular gradation.  Use of materials meeting New Mexico State 
Department of Transportation SP-III or SP-IV specifications are recommended.  The mix design 
should be submitted prior to construction to verify its adequacy.  The asphalt materials should be 
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placed in minimum and maximum lifts of 2-½ and 3-½ inches, respectively, and should be 
compacted to a minimum of 92% to a maximum of 97% percent of maximum theoretical density 
(ASTM D2041). 
 
Portland cement concrete should conform to NMDOT specifications. Future performance of 
pavements constructed at this site will depend upon several factors, including maintaining stable 
moisture content of the subgrade soils and providing for a planned program of preventative 
maintenance. 
 
Preventative maintenance consists of both localized maintenance (e.g. crack sealing and 
patching) and global maintenance (e.g. surface sealing).  Preventative maintenance is usually the 
first priority when implementing a planned pavement maintenance program and provides the 
highest return on investment for pavements. 
 
Pavement design methods are intended to provide structural sections with adequate thickness 
over a particular subgrade such that wheel loads are reduced to a level that subgrade can support.  
The support characteristics of the subgrade for pavement design do not account for the shrink 
movements of the soils encountered on this project.  Thus the pavement may be adequate for a 
structural standpoint, yet still experience cracking and deformation due to shrink related 
movement of the subgrade.  It is, therefore, important to minimize moisture changes in the 
subgrade to reduce collapse/consolidation movements. 
 
Future performance of pavements constructed at this site will be dependent upon several factors, 
including: 
 

■ Maintaining stable moisture content of the subgrade soils. 
■ Providing for a planned program of preventative maintenance. 
 

The performance of all pavements can be enhanced by minimizing excess moisture which can 
reach the subgrade soils.  The following recommendations should be considered at the minimum: 
 

■ site grading at a minimum 2% grade away from the pavements; 
■ the subgrade and the pavement surface have a minimum ¼ inch per foot slope to 

promote proper surface drainage. 
■ consider appropriate edge drainage and pavement under drain systems, 
■ install pavement drainage surrounding areas anticipated for frequent wetting  
■ install joint sealant and seal cracks immediately, 
■ compaction of any utility trenches for landscaped area to the same criteria as the 

pavement subgrade. 
■ seal all landscaped areas in, or adjacent to pavements to minimize or prevent 

moisture migration to subgrade soils; 
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■ placing compacted, low permeability backfill against the exterior side of curb and 
gutter; and 

■ placing curb, gutter and/or sidewalk directly on subgrade soils without the use of 
base course materials. 

 
4.9 Swimming Pool 
 
4.9.1 Design and Construction Recommendations 
Shallow excavations into the on-site medium dense to dense soils are expected to be 
accomplished with conventional earthwork equipment.   However, very dense soils and/or hard to 
very hard volcanic tuff bedrock was encountered at relatively shallow depths beneath the site.  
Excavations into these materials will require extra effort, heavy duty or specialized excavation 
equipment to advance excavations.  A qualified contractor with experience in the area and similar 
soil and bedrock conditions should review the data contained in this report and determine the 
means and methods to accomplish the required excavation depths at the site. 
 
The swimming pool should be bedded on a layer of free-draining granular material to provide a 
solid base for construction.  A clean material with a maximum 1-1/2-inch size and a minimum 3/8-
inch size is recommended.   
 
To reduce potential movement of the deck slab surrounding the pool, we recommend that the deck 
slab be supported on a zone of engineered fill/recompacted native soils.  The recommended 
thickness of engineered fill/recompacted native soils is 1 foot.  Adequate pool and deck drains will 
need to be incorporated into the final design to mitigate subsurface water infiltration to the soils.  
Loose soils will require removal and recompaction prior to new construction. 
 
 
5.0 GENERAL COMMENTS 
 
Terracon should be retained to review the final design plans and specifications so comments can 
be made regarding interpretation and implementation of our geotechnical recommendations in 
the design and specifications. Terracon also should be retained to provide observation and testing 
services during grading, excavation, foundation, and pavement construction and other earth-
related construction phases of the project. 
 
The analysis and recommendations presented in this report are based upon the data obtained 
from the borings performed at the indicated locations and from other information discussed in this 
report.  This report does not reflect variations that may occur between borings, across the site, or 
due to the modifying effects of construction or weather.  The nature and extent of such variations 
may not become evident until during or after construction.  If variations appear, we should be 
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immediately notified so that further evaluation and supplemental recommendations can be 
provided.  
 
The scope of services for this project does not include either specifically or by implication any 
environmental or biological (e.g., mold, fungi, and bacteria) assessment of the site or identification 
or prevention of pollutants, hazardous materials or conditions.  If the owner is concerned about 
the potential for such contamination or pollution, other studies should be undertaken. 
 
This report has been prepared for the exclusive use of our client for specific application to the 
project discussed and has been prepared in accordance with generally accepted geotechnical 
engineering practices.  No warranties, express or implied, are intended or made.  Site safety, 
excavation support, and dewatering requirements are the responsibility of others.  In the event 
that changes in the nature, design, or location of the project as outlined in this report are planned, 
the conclusions and recommendations contained in this report shall not be considered valid 
unless Terracon reviews the changes and either verifies or modifies the conclusions of this report 
in writing. 
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Geotechnical Engineering Report   
The Hill Apartments – Trinity Drive and 35th Street  ■ Los Alamos, New Mexico 
April 12, 2019 ■ Terracon Project No. 66185216 
 
 

Responsive ■ Resourceful ■ Reliable        A3 

Field Exploration Description 
 
Fourteen (14) test borings were drilled at the site on March 13 and 14, 2019.  The borings were 
drilled to depths of approximately 6 to 26 feet below the ground surface at the approximate 
locations shown on the attached Site Location Map and Boring Location Plan.  The test borings 
were located as follows: 
 

Borings Location Depths (feet) 

B-02 thru B-12 Buildings 21 to 26   

P-01 thru P-03 Pavement Areas 5 to 6-½   
*Originally designated Boring Nos. B-01, B-13 through B-15 and P-04 and P-05 not drilled due to site access 
limitations.  See note below regarding shear wave velocity analysis   

 
The test borings were advanced with a truck-mounted CME-75 drill rig utilizing 8-inch diameter 
hollow-stem augers. 
 
The borings were located in the field by using the proposed site plan and measuring from existing 
property lines and adjacent structures/elements.  Coordinates at each boring location were 
determined from a hand-held GPS unit. The accuracy of boring locations should only be assumed 
to the level implied by the method used. 
 
Lithologic logs of the borings were recorded by the geotechnical field technician during the drilling 
operations.  At selected intervals, samples of the subsurface materials were taken by driving split-
spoon or ring-barrel samplers.   
 
Penetration resistance measurements were obtained by driving the split-spoon and ring-barrel 
samplers into the subsurface materials with a 140-pound automatic hammer falling 30 inches.  
The penetration resistance value is a useful index in estimating the consistency or relative density 
of materials encountered. 
 
A CME automatic SPT hammer was used to advance the split-barrel sampler in the borings 
performed on this site.  The effect of the automatic hammer's efficiency has been considered in 
the interpretation and analysis of the subsurface information for this report. 
 
Groundwater conditions were evaluated in the borings at the time of site exploration. 
 
To assess boring locations not accessible to truck-mounted drilling equipment and to determine 
the seismic site characterization (Soil Site Class) per the 2015 International Building Code (IBC), 
a micro-tremor, soil profile shear wave analyses was performed at the site to investigate the shear 
wave velocity profile in the upper 100 feet of the soil profile.   
 

269



2.0

25.7

50/2"

50

18-38-34
N=72

30-50/5"

35-50/1"

31-50/2"

11

9

10

11

6

7

6

100 NP

POORLY GRADED SAND WITH SILT AND GRAVEL (SP-SM), dark
brown, very dense

VOLCANIC TUFF, brown to purple, medium hard to very hard

Boring Terminated at 25.67 Feet

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.

TH
IS

 B
O

R
IN

G
 L

O
G

 IS
 N

O
T 

VA
LI

D
 IF

 S
EP

AR
AT

ED
 F

R
O

M
 O

R
IG

IN
AL

 R
EP

O
R

T.
 G

EO
 S

M
AR

T 
LO

G
-N

O
 W

EL
L 

 6
61

85
21

6 
TH

E 
H

IL
L 

AP
AR

TM
EN

.G
PJ

  M
O

D
EL

LA
YE

R
.G

PJ
  4

/1
2/

19

DEPTH

W
AT

ER
 L

EV
EL

O
BS

ER
VA

TI
O

N
S

D
EP

TH
 (F

t.)

5

10

15

20

25

FI
EL

D
 T

ES
T

R
ES

U
LT

S

                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-13-2019

BORING LOG NO. B-02
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-13-2019

Exhibit: A-4

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments

4905 Hawkins St NE
Albuquerque, NM
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                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-13-2019

BORING LOG NO. B-03
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-13-2019

Exhibit: A-5

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments
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                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-13-2019

BORING LOG NO. B-04
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-13-2019

Exhibit: A-6

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments

4905 Hawkins St NE
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Boring Terminated at 25.25 Feet

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-13-2019

BORING LOG NO. B-05
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-13-2019

Exhibit: A-7

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments
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Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-13-2019

BORING LOG NO. B-06
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-13-2019

Exhibit: A-8

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.
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                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-13-2019

BORING LOG NO. B-07
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-13-2019

Exhibit: A-9

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments

4905 Hawkins St NE
Albuquerque, NM
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Boring Terminated at 25.42 Feet

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-13-2019

BORING LOG NO. B-08
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-13-2019

Exhibit: A-10

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments

4905 Hawkins St NE
Albuquerque, NM
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Boring Terminated at 25.46 Feet

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-14-2019

BORING LOG NO. B-09
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-14-2019

Exhibit: A-11

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments

4905 Hawkins St NE
Albuquerque, NM

WATER LEVEL OBSERVATIONS
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NP

ASPHALT CONCRETE - 2"
AGGREGATE BASE COURSE - 3"
CLAYEY SAND (SC), brown, medium dense

SILTY SAND (SM), brown, medium dense

WELL GRADED SAND WITH GRAVEL (SW), with volcanic tuff, brown to
grey purple, very dense

VOLCANIC TUFF, tan to pink, very hard

Boring Terminated at 25.83 Feet

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-14-2019

BORING LOG NO. B-10
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-14-2019

Exhibit: A-12

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments

4905 Hawkins St NE
Albuquerque, NM

WATER LEVEL OBSERVATIONS
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LOCATION See Exhibit A-2

Latitude: 35.8812° Longitude: -106.3139°
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38-22-16

ASPHALT CONCRETE - 2"
AGGREGATE BASE COURSE - 2"
SANDY LEAN CLAY (CL), dark brown, very stiff

CLAYEY SAND (SC), with volcanic tuff fragments, tan to purple, loose

VOLCANIC TUFF, grey to purple, hard

Boring Terminated at 21 Feet

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-14-2019

BORING LOG NO. B-11
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-14-2019

Exhibit: A-13

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments

4905 Hawkins St NE
Albuquerque, NM

WATER LEVEL OBSERVATIONS
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Latitude: 35.8816° Longitude: -106.3144°
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29-20-9

ASPHALT CONCRETE - 2"
AGGREGATE BASE COURSE - 2"
SANDY LEAN CLAY (CL), brown to dark brown, very stiff

CLAYEY SAND (SC), brown to dark brown, medium dense

VOLCANIC TUFF, purple, very hard

Boring Terminated at 25.25 Feet

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-14-2019

BORING LOG NO. B-12
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-14-2019

Exhibit: A-14

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments

4905 Hawkins St NE
Albuquerque, NM
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Latitude: 35.8818° Longitude: -106.3146°
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ASPHALT CONCRETE - 2"
AGGREGATE BASE COURSE - 2"
SILTY SAND (SM), brown to purple, dense

VOLCANIC TUFF, purple, medium hard

Boring Terminated at 5.83 Feet

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-14-2019

BORING LOG NO. P-01
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-14-2019

Exhibit: A-15

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments

4905 Hawkins St NE
Albuquerque, NM

WATER LEVEL OBSERVATIONS
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LOCATION See Exhibit A-2

Latitude: 35.8819° Longitude: -106.3153°
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SILTY SAND WITH GRAVEL (SM), brown to purple, medium dense

VOLCANIC TUFF, purple, firm

Boring Terminated at 6.5 Feet

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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                    Trinity Drive and 35th Street
                    Los Alamos, NM
SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-14-2019

BORING LOG NO. P-02
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-14-2019

Exhibit: A-16

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments

4905 Hawkins St NE
Albuquerque, NM

WATER LEVEL OBSERVATIONS
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LOCATION See Exhibit A-2

Latitude: 35.8811° Longitude: -106.315°
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ASPHALT CONCRETE - 2"
AGGREGATE BASE COURSE - 2"
SILTY SAND (SM), light brown to brown, medium dense to dense

Boring Terminated at 6 Feet

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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            Trinity Drive and 35th Street
 Los Alamos, NM

SITE:

Page 1 of 1

Advancement Method:
Hollow Stem Auger

Abandonment Method:
Boring backfilled with soil cuttings upon completion.

Notes:

Project No.: 66185216

Drill Rig: CME 75

Boring Started: 03-14-2019

BORING LOG NO. P-03
LAH Investors, LLCCLIENT:
Santa Fe, NM

Driller: EDI

Boring Completed: 03-14-2019

Exhibit: A-17

See Exhibit A-3 for description of field
procedures.
See Appendix B for description of laboratory
procedures and additional data (if any).
See Appendix C for explanation of symbols and
abbreviations.

PROJECT:  The Hill Apartments

4905 Hawkins St NE
Albuquerque, NM

WATER LEVEL OBSERVATIONS
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LOCATION See Exhibit A-2

Latitude: 35.8812° Longitude: -106.3142°
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Trace
With
Modifier

Water Level After
a Specified Period of Time

GRAIN SIZE TERMINOLOGYRELATIVE PROPORTIONS OF SAND AND GRAVEL

Trace
With
Modifier

Standard Penetration or
N-Value

Blows/Ft.
Descriptive Term

(Consistency)

Loose

Very Stiff

Standard Penetration or
N-Value

Blows/Ft.
Ring Sampler

Blows/Ft.
Ring Sampler

Blows/Ft.

Medium Dense

Dense

Very Dense

0 - 1 < 3

4 - 9 2 - 4 3 - 4

Medium-Stiff 5 - 9

30 - 50

W
A

TE
R

 L
EV

EL

Auger Shelby Tube Split Spoon

Rock
Core

8 - 15

PLASTICITY DESCRIPTION
Term

< 15
15 - 29
> 30

Descriptive Term(s)
of other constituents

Water Initially
Encountered
Water Level After a
Specified Period of Time

Major Component
of Sample

Percent of
Dry Weight

(More than 50% retained on No. 200 sieve.)
Density determined by Standard Penetration Resistance

Includes gravels, sands and silts.

Hard

Very Loose 0 - 3 0 - 6 Very Soft

7 - 18 Soft

10 - 29 19 - 58

59 - 98 Stiff

less than 500

500 to 1,000

1,000 to 2,000

Macro
Core

2,000 to 4,000

4,000 to 8,000> 99

LOCATION AND ELEVATION NOTES

SA
M

PL
IN

G

FI
EL

D
 T

ES
TS

DESCRIPTION OF SYMBOLS AND ABBREVIATIONS

Descriptive Term
(Density)

Non-plastic
Low
Medium
High

Boulders
Cobbles
Gravel
Sand
Silt or Clay

10 - 18

> 50 15 - 30 19 - 42

> 30 > 42

_

CONSISTENCY OF FINE-GRAINED SOILS

Hand Penetrometer

Torvane

Standard Penetration
Test (blows per foot)

N value

Photo-Ionization Detector

Organic Vapor Analyzer

(HP)

(T)

(b/f)

N

(PID)

(OVA)

(50% or more passing the No. 200 sieve.)
Consistency determined by laboratory shear strength testing, field

visual-manual procedures or standard penetration resistance

DESCRIPTIVE SOIL CLASSIFICATION

> 8,000

Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The accuracy
of such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical survey was
conducted to confirm the surface elevation. Instead, the surface elevation was approximately determined from topographic
maps of the area.

Soil classification is based on the Unified Soil Classification System. Coarse Grained Soils have more than 50% of their dry
weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine Grained Soils have
less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic, and
silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may be
added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined
on the basis of their in-place relative density and fine-grained soils on the basis of their consistency.

Plasticity Index
0

1 - 10
11 - 30

> 30

RELATIVE PROPORTIONS OF FINES
Descriptive Term(s)
of other constituents

Percent of
Dry Weight

< 5
5 - 12
> 12

RELATIVE DENSITY OF COARSE-GRAINED SOILS

Particle Size

Over 12 in. (300 mm)
12 in. to 3 in. (300mm to 75mm)
3 in. to #4 sieve (75mm to 4.75 mm)
#4 to #200 sieve (4.75mm to 0.075mm
Passing #200 sieve (0.075mm)

ST
R

EN
G

TH
 T

ER
M

S Unconfined Compressive
Strength, Qu, psf

4 - 8

GENERAL NOTES

Modified
California

Ring Sampler

Grab
Sample

Modified
Dames & Moore
Ring Sampler

No
Recovery

Water levels indicated on the soil boring
logs are the levels measured in the
borehole at the times indicated.
Groundwater level variations will occur
over time. In low permeability soils,
accurate determination of groundwater
levels is not possible with short term
water level observations.

284



UNIFIED SOIL CLASSIFICATION SYSTEM 

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests A 
Soil Classification 

Group 
Symbol Group Name B 

Coarse Grained Soils: 
More than 50% retained 
on No. 200 sieve 

Gravels: 
More than 50% of 
coarse fraction retained 
on No. 4 sieve 

Clean Gravels: 
Less than 5% fines C 

Cu  4 and 1  Cc  3 E GW Well-graded gravel F 
Cu  4 and/or 1  Cc  3 E GP Poorly graded gravel F 

Gravels with Fines: 
More than 12% fines C 

Fines classify as ML or MH GM Silty gravel F,G,H 
Fines classify as CL or CH GC Clayey gravel F,G,H 

Sands: 
50% or more of coarse 
fraction passes No. 4 
sieve 

Clean Sands: 
Less than 5% fines D 

Cu  6 and 1  Cc  3 E SW Well-graded sand I 
Cu  6 and/or 1  Cc  3 E SP Poorly graded sand I 

Sands with Fines: 
More than 12% fines D 

Fines classify as ML or MH SM Silty sand G,H,I 
Fines classify as CL or CH SC Clayey sand G,H,I 

Fine-Grained Soils: 
50% or more passes the 
No. 200 sieve 

Silts and Clays: 
Liquid limit less than 50 

Inorganic: 
PI  7 and plots on or above “A” line J CL Lean clay K,L,M 
PI  4 or plots below “A” line J ML Silt K,L,M 

Organic: 
Liquid limit - oven dried 

 0.75 OL 
Organic clay K,L,M,N 

Liquid limit - not dried Organic silt K,L,M,O 

Silts and Clays: 
Liquid limit 50 or more 

Inorganic: 
PI plots on or above “A” line CH Fat clay K,L,M 
PI plots below “A” line MH Elastic Silt K,L,M 

Organic: 
Liquid limit - oven dried 

 0.75 OH 
Organic clay K,L,M,P 

Liquid limit - not dried Organic silt K,L,M,Q 
Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat 
 

A Based on the material passing the 3-inch (75-mm) sieve 
B If field sample contained cobbles or boulders, or both, add “with cobbles 

or boulders, or both” to group name. 
C Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded 

gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly 
graded gravel with silt, GP-GC poorly graded gravel with clay. 

D Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded 
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded 
sand with silt, SP-SC poorly graded sand with clay 

E Cu = D60/D10     Cc = 
6010

2
30

DxD

)(D
 

F If soil contains  15% sand, add “with sand” to group name. 
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

H If fines are organic, add “with organic fines” to group name. 
I If soil contains  15% gravel, add “with gravel” to group name. 
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 
K If soil contains 15 to 29% plus No. 200, add “with sand” or “with gravel,” 

whichever is predominant. 
L If soil contains  30% plus No. 200 predominantly sand, add “sandy” to 

group name. 
M If soil contains  30% plus No. 200, predominantly gravel, add 

“gravelly” to group name. 
N PI  4 and plots on or above “A” line. 
O PI  4 or plots below “A” line. 
P PI plots on or above “A” line. 
Q PI plots below “A” line. 
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Geotechnical Engineering Report 
The Hill Apartments – Trinity Drive and 35th Street  ■ Los Alamos, New Mexico 
April 12, 2019 ■ Terracon Project No. 66185216 

Responsive ■ Resourceful ■ Reliable B1

Laboratory Testing 

Samples retrieved during the field exploration were taken to the laboratory for further observation 
by the project geotechnical engineer and were classified in accordance with the Unified Soil 
Classification System (USCS) described in Appendix A.  At that time, the field descriptions were 
confirmed or modified as necessary and an applicable laboratory testing program was formulated 
to determine engineering properties of the subsurface materials.   

Laboratory tests were conducted on selected soil samples and the test results are presented in 
this appendix.  The laboratory test results were used for the geotechnical engineering analyses, 
and the development of foundation and earthwork recommendations.  Laboratory tests were 
performed in general accordance with the applicable ASTM, local or other accepted standards. 

Selected soil samples obtained from the site were tested for the following engineering properties: 

◼ Atterberg Limits ◼ In-situ Water Content
◼ Sieve Analysis ◼ In-situ Dry Density
◼ Consolidation/Compression ◼ Soluble Sulfates
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294



-20

-18

-16

-14

-12

-10

-8

-6

-4

-2

0

10 100 1,000 10,000

AX
IA

L 
ST

R
AI

N
, %

PRESSURE, psf

SWELL CONSOLIDATION TEST
ASTM D2435

NOTES:

PROJECT NUMBER:  66185216PROJECT:  The Hill Apartments

SITE:  Trinity Drive and 35th Street
           Los Alamos, NM

CLIENT:  LAH Investors, LLC
                Santa Fe, NM

EXHIBIT:  B-5

4905 Hawkins St NE
Albuquerque, NM

LA
BO

R
AT

O
R

Y 
TE

ST
S 

AR
E 

N
O

T 
VA

LI
D

 IF
 S

EP
AR

AT
ED

 F
R

O
M

 O
R

IG
IN

AL
 R

EP
O

R
T.

   
 T

C
_C

O
N

SO
L_

ST
R

AI
N

-U
SC

S 
 6

61
85

21
6 

TH
E 

H
IL

L 
AP

AR
TM

EN
.G

PJ
  T

ER
R

AC
O

N
_D

AT
AT

EM
PL

AT
E.

G
D

T 
 4

/1
2/

19

Specimen Identification Classification  , pcf

98B-11 13

WC, %

CLAYEY SAND(SC)5 - 6 ft
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April 05, 2019

Terracon

Mike Anderson

Dear Mike Anderson:

RE: The Hill Apartments OrderNo.: 1904135

FAX: (505) 797-4288

TEL: (505) 797-4287

4905 Hawkins, NE

Albuquerque, NM 87109

Hall Environmental Analysis Laboratory

4901 Hawkins NE

Albuquerque, NM 87109

Website: www.hallenvironmental.com

TEL: 505-345-3975 FAX: 505-345-4107

Hall Environmental Analysis Laboratory received 3 sample(s) on 4/2/2019 for the 

analyses presented in the following report.

Andy Freeman

These were analyzed according to EPA procedures or equivalent. To access our 

accredited tests please go to www.hallenvironmental.com or the state specific web sites.  

In order to properly interpret your results, it is imperative that you review this report in its 

entirety.  See the sample checklist and/or the Chain of Custody for information regarding 

the sample receipt temperature and preservation.  Data qualifiers or a narrative will be 

provided if the sample analysis or analytical quality control parameters require a flag.  

When necessary, data qualifiers are provided on both the sample analysis report and the 

QC summary report, both sections should be reviewed.  All samples are reported, as 

received, unless otherwise indicated.  Lab measurement of analytes considered field 

parameters that require analysis within 15 minutes of sampling such as pH and residual 

chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682  --  NMED-DWB Cert #NM9425  --  NMED-Micro Cert #NM0901

Sincerely,

Laboratory Manager

4901 Hawkins NE

Albuquerque, NM 87109
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Project: The Hill Apartments

CLIENT: Terracon Lab Order: 1904135

4/5/2019

Analytical Report

1904135

Date Reported:

Lab Order:

Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: B-06@5.0'

Lab ID: 1904135-001 Collection Date: 4/2/2019 8:45:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFRL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Sulfate 4/4/2019 10:35:20 PM7.5 mg/Kg 5120 44105

Client Sample ID: B-02@25'

Lab ID: 1904135-002 Collection Date: 4/2/2019 8:45:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFRL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Sulfate 4/4/2019 11:00:08 PM7.5 mg/Kg 5ND 44105

Client Sample ID: B-05@2.5'

Lab ID: 1904135-003 Collection Date: 4/2/2019 8:45:00 AM

Matrix: SOIL

Analyses Result Qual Units Date AnalyzedDFRL Batch ID

EPA METHOD 300.0: ANIONS Analyst: MRA
Sulfate 4/5/2019 12:14:35 AM7.5 mg/Kg 513 44105

Qualifiers:   

Page 1 of 2

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

PQL Practical Quanitative Limit RL Reporting Detection Limit

W Sample container temperature is out of limit as specified at testcode
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Project: The Hill Apartments

Client: Terracon

05-Apr-19

QC SUMMARY REPORT
1904135WO#:

Hall Environmental Analysis Laboratory, Inc.

Sample ID: MB-44105

Batch ID: 44105

Analysis Date: 4/4/2019Prep Date: 4/4/2019

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: PBS RunNo: 58880

SeqNo: 1981023

mblkSampType: TestCode: EPA Method 300.0: Anions

Sulfate 1.5ND

Sample ID: LCS-44105

Batch ID: 44105

Analysis Date: 4/4/2019Prep Date: 4/4/2019

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: LCSS RunNo: 58880

SeqNo: 1981024

lcsSampType: TestCode: EPA Method 300.0: Anions

Sulfate 30.00 96.5 90 1101.5 029

Sample ID: 1904135-002AMS

Batch ID: 44105

Analysis Date: 4/4/2019Prep Date: 4/4/2019

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-02@25' RunNo: 58880

SeqNo: 1981051

msSampType: TestCode: EPA Method 300.0: Anions

Sulfate 30.00 93.9 71.9 1157.5 3.01831

Sample ID: 1904135-002AMSD

Batch ID: 44105

Analysis Date: 4/4/2019Prep Date: 4/4/2019

Analyte Result SPK value SPK Ref Val %REC %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/Kg

PQL

Client ID: B-02@25' RunNo: 58880

SeqNo: 1981052

msdSampType: TestCode: EPA Method 300.0: Anions

Sulfate 30.00 95.9 71.9 115 207.5 3.018 1.8632

Qualifiers:   

Page 2 of 2

H Holding times for preparation or analysis exceeded ND Not Detected at the Reporting Limit

PQL Practical Quanitative Limit RL Reporting Detection Limit

W Sample container temperature is out of limit as specified at testcode
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APPENDIX C
SHEAR WAVE VELOCITY PROFILES REPORT

302



 

G E O L I N E S ,  L L C  

P . O .  B O X  5 2 0 6 5  •  A L B U Q U E R Q U E ,  N M  •  8 7 1 8 1 - 2 0 6 5  

P H O N E :  ( 5 0 5 ) 3 3 2 - 2 1 1 4   

March 29, 2019 
 
Terracon Consultants Inc. 
4905 Hawkins NE 
Albuquerque, NM 87109 
 
Attention: Mr. Michael E. Anderson, MBA, P.E. 
 
RE: Shear Wave Velocity Profiles  
 The Hills Apartments 
 Los Alamos, New Mexico 
 Terracon Project No. 66185216 

Geolines Project No. NM-190013  
  
 
Dear Mr. Anderson: 
 
This letter report presents the results of our refraction microtremor measurements and analysis 
for the referenced project.  The purpose for our services for this project is to provide a calculated 
average shear wave velocity of subsurface materials at The Hills Apartment site to a depth of 30 
meters (100 feet).  This information is to help Terracon classify the site.  
 
 
Field Work 
Field work was accomplished on March 19, 2019.  Surface wave measurements were obtained 
at one geophone array location using a Seismic Source DAQ III Data Acquisition Link 
seismograph. The geophone array consisted of 24, 10-Hz (nominal) Geospace Technologies p-
wave geophones, that were placed 10 feet apart.  Geophones were set up on the ground surface 
in a relatively straight line.  The array location was established in the field by measurement from 
natural and cultural features and use of a sport grade hand held Global Positioning System 
receiver (Garmin GPSMAP 64st).  Array locations are accurate only to the degree implied by the 
methods used.   The approximate locations for the geophone arrays are shown on Plate 1, Site 
Map. Global Positioning Coordinates are provided for the arrays on Plate 2, GPS Data. 
 
Digital sampling of surface waves under passive and active conditions were recorded at two 
millisecond intervals for events of 30 second duration.  After setting up each geophone array, 
about 10 events of 30 second duration were recorded to obtain surface wave measurements.  
Ambient or passive conditions were recorded in about half of the total events recorded.  About 
half of the records were saved while energy was imparted to the ground, or in active source 
conditions.  Active conditions consisted of striking the ground surface approximately twice per 
second for about three seconds during the 30 second recorded event.  The data collected from 
each array was reduced, processed and stacked using Optim Software’s SeisOpt® ReMi™v4.0 
software.   
 
Data Reduction  
Data collected from overlapping segments of each geophone array were analyzed to provide one-
dimensional profiles of calculated shear wave velocity for materials underlylng the geophone 
locations. The segments were eight geophone spacings in length for Array 1. The analytical 
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1000 Central Avenue

Los Alamos, NM 87544
County of Los Alamos

BCC Meeting Minutes

Planning and Zoning Commission

Terry Priestley, Chair; Beverly Neal-Clinton, Vice-Chair; Melissa Arias; Jean Dewart;  Jessie 

Dixon; Craig Martin; Neal Martin;  and April Wade,  Commissioners

5:30 PM Council Chambers

1000 Central Avenue

Wednesday, June 12, 2019

1. CALL TO ORDER/ROLL CALL

Commissioner Dixon, Commissioner Dewart, Commissioner 

Wade, Commissioner Martin, Commissioner Priestley, 

Commissioner Priestley, Commissioner Neal-Clinton, 

Commissioner Priestley and Commissioner Priestley

Present 9 - 

Commissioner Arias and Commissioner MartinAbsent 2 - 

2. PUBLIC COMMENT

3. APPROVAL OF AGENDA

Commissioner Dixon made a motion to approve the agenda as presented. 

Commissioner Dewart seconded; motion passed unanimously.

4. PUBLIC HEARING(S)

A. 12041-19 SIT-2019-0035 CANYON WALK APARTMENTS

Daniel Terlecki, dba Bethel Development Inc., requests Site Plan approval for 

the construction of 70 new apartment units totaling 85,612 ft2 to be located at 

120 DP Road. The property consists of approximately 4.25 acres; is currently 

vacant and is zoned Mixed-Use (MU).

Staff Report_SIT-2019-0035-CANYON WALK compressed (exhibits)Attachments:

Dan Terlecki, of Bethel Development, Inc., requests Site Plan Approval to 

develop a multi-family affordable rental housing complex, located at 120 DP 

Road.  The subject site is currently vacant.  The proposed development will 

consist of seven apartment buildings containing a total of 70 total residential 

units; each building having two stories on the south side and three stories on the 

north side.  The development will include a single-story office building for 

property management purposes, and a small maintenance shed.

The project will have on-site parking and access to Canyon Rim multi-use trail 

which passes through the site.  The property contains 4.2487 acres and is 

zoned MU (Mixed use).

Owner/Applicant: Daniel Terlecki, dba Bethel Development, Inc.

Case Manager:  Ryan Foster, Principal Planner

Dan Terlecki, of Bethel Development Inc., presented their request for site plan 

Page 1County of Los Alamos
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June 12, 2019Planning and Zoning Commission BCC Meeting Minutes

approval to develop an affordable housing complex.  He shared project history 

providing information on financing, site details, and aesthetic descriptions.  They 

would like to start construction in the early fall, as funding requires that it be 

completed by December 2020.

Ryan Foster, Principal Planner presented the request with a slideshow.  

Chairman Priestley requested that the Powerpoint be added to the record; Staff 

acknowledged.

Commissioners, applicants and public were given the opportunity to comment.

Page 2County of Los Alamos



June 12, 2019Planning and Zoning Commission BCC Meeting Minutes

Vice Chairman Neal-Clinton moved to approve Case No. SIT-2019-0035, 

request for Site Plan Approval to develop a multi-family affordable rental 

housing complex, with associated on-site landscaping, parking and traffic 

circulation, located at 120 DP Road, for the reasons stated in the staff 

report and per testimony entered at the public hearing, subject to the 

following conditions of approval:

1. A landscape buffer shall be provided between the curb and sidewalk, 

from the trail to the east.

2. The southwest parking stall shall be removed from the Canyon Rim 

trail easement.

3. The plans shall detail the location of the drainage inlet and outlet to 

the canyon.

4. A revised and re-platted Site Plan shall be prepared and submitted 

prior to filing an application for a Building Permit, incorporating all items 

as required by the Planning & Zoning Commission at the public hearing.

5. A final utility plan shall be submitted prior to building permitting.

6. The final plat shall depict right-of-way on DP Road.

7. The crosswalk to the Canyon Rim trail shall be illustrated on the site 

plan.

8. Signage and landscaping shall be placed so as not to impede sight 

distance at driveways and provide sight triangles to demonstrate 

compliance with engineering and County standards at the time of 

Building Permit submittal.  A signage detail shall be submitted for review 

and approval.  All signage will be reviewed separately and requires 

approval of a separate sign permit.

9. All exterior lighting shall comply with County Code §16-276 (Outdoor 

Lighting) and with the New Mexico Sky Protection Act (Article 74-12 NMSA 

1978).

10. Approval of Building Permits is required prior to commencing 

construction.

I further move to authorize the Chair to sign Findings of Facts for this 

case and, based on this decision, to be prepared by County staff. 

Commissioner Wade seconded the motion.  

Motion carried 5-1 vote.
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June 12, 2019Planning and Zoning Commission BCC Meeting Minutes

Yes: Commissioner Dixon, Commissioner Dewart, Commissioner 

Wade, Commissioner Priestley, Commissioner Priestley, 

Commissioner Neal-Clinton, Commissioner Priestley and 

Commissioner Priestley

8 - 

No: Commissioner Martin1 - 

Absent: Commissioner Arias and Commissioner Martin2 - 

5. PLANNING AND ZONING COMMISSION BUSINESS

A. 12043-19 Minutes from the Planning And Zoning Commission Meeting(s) on May 22, 2019

PZ_Minutes_5-22-2019Attachments:

Commissioner Neal Martin moved to approve the Minutes as presented.  

Commissioner Wade seconded. Motion carried 6-0 vote.

B. Building Permit Processes after P&Z, tentative training

6. COMMISSION/DIRECTOR COMMUNICATIONS

A. Department Report

B. Chair's Report

C. Board of Adjustment Report

D. Commissioners' Comments

7. PUBLIC COMMENT

Commissioner Neal Martin stated that the Council had reviewed and made 

minor edits to their goals.  He requested that a future Agenda include a 

review of the goals and the changes made to the Work Plan.

8. ADJOURNMENT
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PLEASE NOTE:  Any action by the Planning and Zoning Commission in granting approval, conditional approval 

or disapproval of an application may be appealed by the applicant or by persons who have a personal or 

pecuniary interest adversely affected by the decision as defined by Section 16-454 of the County Code.  Such 

appeals must be filed with the Community Development Department within 15 days of the action in 

accordance with Section 16-492.

If you are an individual with a disability who is in need of a reader, amplifier, qualified sign language 

interpreter, or any other form of auxiliary aid or service to attend or participate in the hearing or meeting, please 

contact the County Human Resources Division at 505-662-8040 at least one week prior to the meeting or as 

soon as possible.

Public documents, including the agenda and minutes can be provided in various accessible formats.  Please 

contact the personnel in the Community Development Department Office at 505-662-8006 if a summary or 

other type of accessible format is needed.
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