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NORTH ALBUQUERQUE ACRES


SITE GRADING AND DRAINAGE REPORT 
I.
Introductiontc \l1 "I.
Introduction
One of the objectives of the North Albuquerque Acres and Sandia Heights-South Drainage Study is to identify areas within the unincorporated portion of North Albuquerque Acres where prudent development on the part of home builders can take place without the requirement for a site specific Grading and Drainage Plan prepared by a Registered Professional Engineer.  This is to save not only the home builder unnecessary expense but also to relieve the Bernalillo County Public Works Division of the considerable burden associated with the review process.  The area covered by the Drainage Study is shown in Figure 1.

In addition, for those lots not eligible for the waiver of the engineered grading plan requirement, certain generic flood control facilities have been identified that can be site adapted by the home builder=s engineer to economize on the effort required for Drainage Plans and to standardize facilities to be installed in the area.  These generic facilities are not intended as final designs and their use in no way relieves the engineer preparing a plan from his or her professional responsibilities.

II.
Grading and Drainage Plan Waiver Criteriatc \l1 "II.
Grading and Drainage Plan Waiver Criteria
A.
Generaltc \l2 "A.
General
If the lots indicated on the Grading and Drainage Plan Waiver Area maps are developed within the restrictions listed below, the requirement for a Grading and Drainage Plan prepared by a Registered Professional Engineer will be waived.  The just over 650 lots identified on both phases of the Grading and Drainage Plan Waiver Area maps have met the following criteria:

$
No concentrated fully developed 100-year flow rates of 30 cfs or greater pass through the site.

$
Slopes of the existing ground are 10% or less.

$
The lots are not in designated FEMA floodplains.

The waiver is valid only if the following conditions are met:

· The building pad shall be located within the envelope and at or above the elevation shown on the plans.  


Figure 1 - Vicinity Map

· The chosen combination of land treatments (landscaping, undisturbed ground, and impervious area) result in rainfall runoff peak rate and volume less than or equal to that calculated by the hydrology model found in the Hydrology Report for the North Albuquerque Acres/Sandia Heights South Drainage Study (RTI 1998).  The runoff affects of the owner/builder=s proposed site plan shall be identified using the runoff impact worksheet described in Section II. B.  A simple site plan showing proposed land treatments and the completed runoff impact worksheet must be submitted with the request for a waiver (see Section II.B). 

· The total import/export of earthen material shall be less than 1,000 cubic yards.  

· Storm water runoff entering or leaving the site shall remain in its historic flow path.  This limitation does not include limited amounts of additional driveway drainage directed to roadside bar ditches (driveways with area of 400 square feet or less).  

· No solid walls or fences are to be constructed within 20-feet of the property line.  

· Proposed upstream drainage facilities that have an impact on the site have been constructed.  The BCPWD Development Review Engineer will make the final determination on this criteria.  

· Payment of a fee established by BCPWD.  

If all of the above conditions cannot be met then a Grading and Drainage Plan prepared by a Registered Professional Engineer must be submitted.  

B.
Rainfall Runoff Impact Demonstration B Grading and Drainage Plan Waiver Area Lotstc \l2 "B.
Rainfall Runoff Impact Demonstration B Grading and Drainage Plan Waiver Area Lots
1.
General
Owners/builders in North Albuquerque Acres seeking a waiver of the requirement for an engineer-prepared Grading and Drainage Plan under the above mentioned conditions must demonstrate that the proposed land use for the site will not result in additional runoff over that determined in hydrologic analyses for the area.  The benchmark hydrologic analyses were prepared for the North Albuquerque Acres/Sandia Heights South Drainage Study. Hydrologic modeling for the drainage study is fully described in the Hydrology Report for the North Albuquerque Acres/Sandia Heights South Drainage Study (RTI 1998).  The required demonstration consists of submission of a completed runoff impact worksheet and a simple site plan showing the proposed site layout with land treatments.  The site plan and runoff impact worksheet are described below.  Section B.2 describes the site plan submittal and Section B.3 describes how to complete the Runoff Impact Worksheet.

2.
Site Plan
Figures 2 and 3 present example site plan submittals.  The site plan must identify the areal extent of land use based on the developable portion of the lot. 
Type of Waiver Area Lot
The waiver area lots are divided up into two types: mid-block lots which are fronted by one portion of right of way and street, and corner lots which have right of way and street on two sides.  Rainfall runoff from adjacent streets and land in the right of way have been accounted for in this worksheet.  The total developable area (exclusive of street and right of way) for a mid-block lot should be approximately 89% of one acre and approximately 73% of one acre for a corner lot.   The example site plan in Figure 2 shows a typical mid-block lot and Figure 3 shows an example site plan for a typical corner lot. 

Land Treatments B Landscaping and Impervious Area
Rainfall runoff from developed lots is directly influenced by the manner in which landscaping and impervious area are applied on a homesite.  The procedures used in the runoff impact worksheet to calculate runoff are based on small watershed runoff calculation procedures found in the 1997 City of Albuquerque Development Process Manual, Chapter 22.2 (DPM).  The method uses four Land Treatments to describe the use of land area.  These land treatments as applied to North Albuquerque Acres (NAA) Grading and Drainage Waiver Area lots are as follows: Land Treatment A (LT A) is soil uncompacted by human activity, native grasses, weeds and shrubs; LT B is irrigated lawn area; LT C is soil compacted by human activity and land cleared for construction activities; LT D is impervious area which includes roofing area for all buildings on the site, paved areas, and driveways.  This definition of land treatments is limited to Grading and Drainage Waiver Area lots in the unincorporated portion of NAA.  Land cleared for construction activities (clearing and grubbing) must be considered LT C in area calculations.  Owners/builders are encouraged to disturb as little of the natural ground cover during construction as possible. 
3.
Runoff Impact Worksheet
General Worksheet Information

The runoff impact worksheet requires the owner/builder to make a comparison of runoff from their site to runoff predicted by the future condition model developed for the area.  A completed example worksheet is provided as Figure 4.  Worksheet inputs are the percentage of one acre found on the developable portion of the lot in each land treatment type described above.  The areal extent in each land treatment is developed by the owner/builder from the proposed land use shown on the site plan (examples shown on Figures 2 and 3).  The percent of one acre in each land treatment is then multiplied by a factor given on the worksheet and these products are summed and compared to the allowable runoff number given on the worksheet.  If the calculated number is less than the allowable number the land treatment scheme is acceptable.  If the calculated number exceeds the threshold number an alternative land treatment scheme must be developed, or an engineer-prepared Grading and Drainage Plan must be prepared and submitted for review. 


Figure 2 - Typical Mid-block Waiver Lot Site Plan


Figure 3 - Typical Corner Waiver Lot Site Plan


Figure 4 - Example Runoff Impact Worksheet

Precipitation Zone
The owner/builder must select the appropriate DPM precipitation zone to make the worksheet calculation (Figure 4).  Lots located west of Eubank Blvd. are in DPM precipitation zone 3, and lots east of Eubank Blvd. are in DPM precipitation zone 4 (Figure 1).

III.
Other General Requirementstc \l1 "III.
Other General Requirements
All proposed construction must comply with Bernalillo County Code requirements.  These include by are not limited to:

A.
The Bernalillo County Code, Chapter 66 Roads and Bridges, Article V - Driveways, Curb Cuts, Etc., Section 66-222. Curb cut requirements provides for the following:

· Minimum driveway culvert diameter is 18-inches.

B.
The Bernalillo County Code, Chapter 38 Floods, Article II. -- Flood Damage Prevention and Article III. -- Storm Drainage. 

C.
The Bernalillo County Code, Chapter 42 Health and Sanitation, Article IV.- Environmental Health Code, Division 10. Liquid Waste Disposal Systems contains these and other restrictions:

· No private liquid waste system shall be allowed where public sewer is available.

· No part of a septic tank system shall be allowed within a 100-ft radius of any private water supply.

· No part of a septic tank system shall be allowed within a 200-ft radius of any public water supply. 

· The minimum setback distance from the edge of an unlined arroyo shall be 25-ft plus the channel depth.

· The minimum setback distance from the edge of a lined arroyo shall be 10-ft plus the channel depth.1
· No part of the liquid waste system shall extend onto another property without written permission of that property owner recorded in the office of the County Clerk. 

· If any part of a septic tank system is located within the 100-year floodplain an analysis showing that it is not within the 25-year floodplain may be required. 

In addition to codified regulations the following restrictions apply:

· Retaining walls are required where vertical grade change in greater than 18-inches. 

· The maximum permissible slope, horizontal to vertical, is 2 to1 for fill/cut of 3-feet or less. 

· The maximum permissible slope, horizontal to vertical, is 3 to 1 for cut/fill of 3-feet or greater. 

· Driveway culverts must be sized to carry the 100-year flow without causing backwater to encroach on the street.

IV.
On-Site Flood and/or Erosion Control Facilitiestc \l1 "IV.
On-Site Flood and/or Erosion Control Facilities
A. Roadside Drainage Ditchestc \l2 "Roadside Drainage Ditches
Traffic safety considerations result in some constraints on roadway drainage elements.  Generally a clear zone of at least 10 feet from the edge of pavement should be maintained for low traffic volume streets with posted speeds of less than 40 mph.  Driveway culverts should be placed out side of this limit.  In addition, side slopes for either cut or fill situations should be limited to no greater than 4 feet horizontal to 1 foot vertical.  Assuming the typical section shown in Figure 5 the roadside ditch and driveway culverts should be located 10.5-feet off the edge of pavement with an invert of no more than 1.87-feet below the edge of pavement.  A properly maintained ditch with these dimensions and slopes typical of the east-west streets in North Albuquerque Acres (S=2.5 % or greater) will have a bank full capacity of between 90 and 100 cfs.

Maintaining a safe clear zone adjacent to the roadway imposes some constraints that effect culvert capacity.  With a maximum depth of 1.87-feet relative to the edge of pavement the maximum headwater depth to culvert diameter ratio will be approximately 1.25 for 18-inch culvert and less than 1.0 for a 24-inch culvert.  Since the capacity of short culverts without significant tailwater is a function of headwater depth there will be severe limitations on the culvert performance.  The two alternatives are to either place the driveway culverts farther away from the edge of pavement to pick up additional depth or to install multiple pipes.  Table 1 shows culvert capacity for various configurations.  For these reasons it may be wise to promote paved driveways with dip sections at locations where high flows are anticipated in roadside ditches.


Figure 5 - Typical NAA Road Cross Sections

	TABLE 1
CULVERT CAPACITY

	Culvert Diameter

(Corrugated Metal Pipe)
	10.5' from Edge of Pavement

Depth=1.87'
Capacity

(cfs)
	15.0' from Edge of Pavement

Depth=3.0'
Capacity

(cfs)

	18-inch
	7.5
	11.5

	24-inch
	10.5
	19

	30-inch
	10.5
	26




B. Roadside Ditch Grade Control tc \l2 "Roadside Ditch Grade Control 
1. General

Where flow in a roadside ditch is greater than 20 cfs there is significant potential for long term erosion and resulting sediment problems.  Properly sized driveway culverts and paved driveway dip sections mitigate some of these effects by providing hard points in the ditch profile.  However, where the spacing of the culverts or dip sections is too great, or slopes along the flow line are excessive, some additional measures may be necessary.

2. Rock Riprap

Lining the road side ditch with rock or gravel riprap can be an effective means of localized erosion control if installed properly.  It is especially effective at driveway culvert outlets.  Figure 6 shows some typical ditch riprap details that should be considered prior to attempting to stabilize a roadside ditch.  However, in order to be effective for any thing other than localized scour hole protection at the edge of a paved driveway or culvert outlet, the riprap must be continuous from one hard point to the next. 

Gravel sizing and placement is critical.  For flows less than 50 cfs locally available cobble stone is adequate if placed to a depth of 9-inches along the ditch and at a depth of 18-inches at the terminus.  If the earth lined roadside ditch is already at the desired grade it must be over-excavated by the required riprap thickness prior to placing the stone.  The top of the riprap stone is the bottom (flow line) of the ditch.  If the rock projects above the desired flow line it will silt up to that level.  It is especially important to prevent riprap from blocking driveway culvert entrances and outlets.


Figure 6 - Typical Riprap Details

3. Drop Structures

If continuous lining of the roadside ditch from one hard point to the next is impractical or cost prohibitive then concrete drop structures may provide an alternative.  To determine if additional grade control structures are necessary where roadside flows are between 20 and 50 cfs the following analysis may be used.

$
Determine the elevation of the upstream and downstream hard points (culvert or paved dip section) and the distance between them.

$
Multiply the distance by .025 and add this to the invert of the downstream structure.  This will be the approximate head cut elevation at the upstream structure.  If this is more than 1-foot below the invert of the upstream structure then additional grade control structures are required.

A typical grade control structure is shown in Figure 7 that meets the roadside geometry requirements.  Because of roadside side slope limitations the maximum drop at a structure is limited to .67-feet (8-inches).  The spacing of grade control structures is dependent on the slope of the roadside ditch flow line.  For most situations this will be the same as the roadway slope.  For the range of flows under consideration (20 to 50 cfs) Table 2 gives the maximum allowable spacing.

	TABLE 2
Grade Control Structure Spacing

	Roadside Ditch Slope (feet/foot)
	Spacing (in feet)

	.0275
	268

	.030
	134

	.035
	67

	.040
	45

	.045
	34

	.050
	27


Spacing developed using the AMAFCA Sediment and Erosion Design Guide (1994).


Figure 7 - Typical Grade Control Structure

The elevation of the grade control structure notch relative to a downstream hard point is:

· Hard point invert elevation + (.025  Spacing) + 0.67-feet.

The elevation of the grade control structure notch relative to an upstream hard point is:

· Hard point invert elevation - (.025  Spacing).

Where a home owner is installing culverts at more than one location the drop from one culvert to the next should be equal to the drop in the road profile.

If the flow rate in the roadside ditches is greater than 50 cfs the size of the required grade control structure increases to the extent that additional right-of-way is necessary.  In these cases a site specific analysis is required that considers not only the placement of the structures but also alternatives such as ditch lining and/or storm drains.

C. Ponding Requirementstc \l2 "Ponding Requirements
1. Storm Water Detention/Infiltration

The hydrologic assumptions for the North Albuquerque Acres/Sandia Heights-South Drainage Study include a single lot total impervious area of 17%.  This includes the adjacent street paving.  When the street paving is deducted from the 17% total approximately 5200 square feet of allowable impervious area remains for a mid-block lot.  Corner lots have approximately 2600 square feet of allowable impervious area.  To determine the total impervious area all concrete and asphalt paved areas (driveways, sidewalks, patios, tennis courts, etc.) are added to the total roof area of the primary residence as well as all out-buildings, stables, sheds, etc.  Many existing homes in the North Albuquerque Acres/Sandia Heights-South area exceed the 5200 or 2600 square foot maximum allowable impervious foot print.  Where this is the case the home owner is strongly urged to install a storm water detention pond or infiltration pit to handle the excess runoff generated by the additional impervious area.  Owners of existing homes who add impervious area to their property and exceed the 5200 or 2600 square foot limit will ultimately be required to install a storm water detention pond or infiltration pit.

The required volume of the detention facility or infiltration pit can be determined by subtracting the excess precipitation generated by natural ground conditions from that generated by an impervious area and multiplying by the total impervious area, minus the 5200 or 2600 square foot allowable area.  This works out to be approximately 15 cubic feet of detention pond volume per 100 square feet of excess impervious area.  For gravel filled infiltration pits, assuming a 40% void space volume, it would come out to 37.5 cubic feet of gross volume/ 100 square feet of excess impervious area.  (Pitched roof area is measured along the horizontal projection of the roof lines.)

2. Design Considerations

· Detention Ponds

Given the prevailing 3 to 4 % slopes in North Albuquerque Acres it is generally fairly easy to design a detention pond that does not require the import or disposal of any dirt material.  However, a few considerations need to be kept in mind.  It is generally best to site the pond down stream of the house so as to make directing roof drains and /or driveway drainage to the pond easier to accomplish.  It is also best to route storm water runoff to the pond in lined ditches or pipes to avoid generating silt which will gradually fill up the pond.  In addition, the pond should have a slow release outlet pipe 6" to 8" in diameter discharging into either the roadside ditch or to an historic drainage swale.  Appropriate erosion protection should be installed at the end of the outlet pipe.  To avoid having to fence the pond the maximum depth should be limited to no more than 18".  Typical pond details are shown in Figure 8.  A home owner should never attempt to pond off-site storm water flows without submitting a Drainage Plan prepared by a registered Professional Engineer to Bernalillo County Public Works for review and approval.

· Infiltration Pits

Gravel filled infiltration pits work well when only a limited volume of excess runoff is anticipated.  As with ponds they should be located on the downhill side of the house so as to make draining to the pit easier as well as allowing any overflow to drain away from the house.  Care should be taken in siting the pit so that surface runoff from bare dirt does not drain to the pit. Surface runoff from bare or lightly vegetated soil will eventually cause the pit to fill with silt.  Infiltration pits should be located at least 5-feet away from any building.  Open graded gravel (gravel with a more or less uniform size) should be utilized for the fill.  Typical infiltration pit details are shown in Figure 9.


Figure 8 - Typical Detention Pond Details


Figure 9 - Typical Infiltration Pit Details

D.
Erosion Setback Mitigationtc \l2 "D.
Erosion Setback Mitigation
1. General

Erosion setbacks (ESB) are measured from the low point in the arroyo flow line at the time a Grading Plan is submitted.  The erosion setback distance on either side of the flow line low point is:

$
Q100  200 cfs, use Equation 3.81 plus .5WD from AMAFCA Sediment and Erosion Design Guide.
$
100 cfs  Q100 < 200 cfs, ESB=.30Q100.

$
10 cfs Q100 < 100cfs, ESB=25'.

Note: WD is calculated using Equation 3.78 of AMAFCA S&E Design Guide.

All 100-year flow rates are to be determined at the downstream property line.  This flow rate will be used to establish erosion setback requirements for the entire lot.  100-year flow rates can be determined by linear interpolation between analysis points shown on the Flood Prone Area Maps.  

The ESB line shown on the Grading Plan may be one or more tangent lines provided that:

$
The maximum deviation from the true arroyo flow line low point is no more than one quarter of the ESB distance, and

$
The primary structure is located more than the calculated ESB from the low point of the arroyo flow line.

The owner is responsible for providing an accurate topographic survey for making the above determinations.  The Erosion Setback limits can be modified by constructed mitigation structures such as those described below.

2.
Flood Walls

For minor arroyos not in FEMA floodplains with a 100-year flow rate of less than 200 cfs the following approximate methods may be utilized.  

Where it may be reasonable to assume that little or no long term channel bed degradation will take place (within 325-feet of a downstream road crossings or other hard point) or where the builder has installed channel grade control structures, walls may be extended into the erosion set back area provided that the following conditions are met:

$
Walls are constructed either of reinforced concrete or grout filled concrete block extending to one foot above the Energy Grade Line elevation or height shown on the Flood Prone Area Maps given in Volume II of the North Albuquerque Acres and Sandia Heights South Drainage Study Infrastructure Plan (Phases I and II).

$
Footings extend below the current arroyo flow line by the maximum scour depth, assumed to be 4.0-feet unless site specific calculations are provided.

$
The wall terminates on both ends outside of the erosion setback area.

$
The wall is located at least 15-feet from the arroyo flow line.

$
The wall does not deflect the flow onto an adjacent property in a manner that will cause additional drainage related problems.
Where these conditions are met the erosion set back line, upon completion of the wall, will be considered as the wall alignment.  

If the proposed wall is located more than 325-feet from a hard point then the effects of long term bed degradation need to be considered.  This can be estimated as an extra 1-foot of extra depth per 100-feet beyond the 325-foot distance referenced above.  Unless it can be shown that the reach in question is aggradational the extra depth is critical for the long term stability of the structure.  In cases where the reach is clearly aggradational the extra depth is not required.

3.
Channelization
Another method of modifying erosion setbacks for minor arroyos not in FEMA floodplains and with a flow rate less than 200 cfs is to confine the arroyo to a lined swale or channel.  All channelization plans must be prepared by a Professional Engineer and submitted to BCPWD for review and approval.  Issues to be addressed include free board, channel lining, curve geometry, and downstream exit velocities.  All earth work must be compacted with testing performed by a certified testing laboratory.

If only one bank of the arroyo is to be armored then the riprap must be extended below the flow line grade to the same depth as would be calculated for flood wall scour depth, including the effects of long term erosion, as discussed in Section IV.D.2 above and shown in Figure 10.

4.
Minor Arroyo Grade Control Structures
When minor arroyos, as defined above, are to remain in their natural state it may still be desirable to limit future arroyo bed degradation by installing grade control structures.  If properly designed and constructed grade control structures can be utilized to reduce the depth of footings required for encroachment into the erosion setback limits.  Grade control drop structures can be constructed of a variety of materials including grouted riprap, gabions (rock enclosed in wire baskets) and concrete.  Care should be exercised in the design of such structures to ensure that they are protected against flanking and that they are stable at the maximum scour hole depth.  All plans must be prepared by a registered Professional Engineer and submitted to BCPWD for review and approval.


Figure 10 - Arroyo Bank Riprap Details

V.
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�The edge of an arroyo is defined as the point of maximum curvature at the upper edge of a definite bank or, if no definite bank exists, the highest point where signs of seasonal high water flow exists.





