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SEDIMENT AND EROSION
CONTROL PLAN

THIS DEVELOPMENT PLAN IS APPROVED FOR SOIL EROSION AND SEDIMENT CONTROL BY THE
HOWARD SOIL CONSERVATION DISTRICT.

"I/WE CERTIFY THAT ALL DEVELOPMENT AND CONSTRUCTION WILL BE DONE ACCORDING TO THIS
PLAN FOR SEDIMENT AND EROSION CONTROL, AND THAT ALL RESPONSIBLE PERSONNEL INVOLVED
IN THE CONSTRUCTION PROJECT WILL HAVE A CERTIFICATE OF ATTENDANCE AT A DEPARTMENT OF
THE ENVIRONMENT APPROVED TRAINING PROGRAM FOR THE CONTROL OF SEDIMENT AND EROSION
BEFORE BEGINNING THE PROJECT. I ALSO AUTHORIZE PERIODIC ON-SITE INSPECTION BY THE
HOWARD SOIL CONSERVATION DISTRICT."

“I HEREBY CERTIFY THAT THIS PLAN HAS BEEN DESIGNED IN ACCORDANCE WITH CURRENT MARYLAND
EROSION AND SEDIMENT CONTROL LAWS, REGULATIONS, AND STANDARDS, THAT IT REPRESENTS A
PRACTICAL AND WORKABLE PLAN BASED ON MY PERSONAL KNOWLEDGE OF THE SITE, AND THAT IT WAS
PREPARED IN ACCORDANCE WITH THE REQUIREMENTS OF THE HOWARD SOIL CONSERVATION DISTRICT.”
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FENCE

DETAIL B-1 STABILIZED
CONSTRUCTION  ENTRANCE

B-4-3 STANDARDS AND SPECIFICATIONS FOR SEEDING AND MULCHING

A. Seeding
1. Specifications

a. All seed must meet the requirements of the Maryland State Seed Law. All seed must be subject to re-testing by a recognized
seed laboratory. All seed used must have been tested within the 6 months immediately preceding the date of sowing such
material on any project. Refer to Table B.4 regarding the quality of seed. Seed tags must be available upon request to the
inspector to verify type of seed and seeding rate.

b. Mulch alone may be applied between the fall and spring seeding dates only if the ground is frozen. The appropriate seeding
mixture must be applied when the ground thaws.

c. Inoculants: The inoculant for treating legume seed in the seed mixtures must be a pure culture of nitrogen fixing bacteria
prepared specifically for the species. Inoculants must not be used later than the date indicated on the container. Add fresh
inoculants as directed on the package. Use four times the recommended rate when hydroseeding. Note: It is very important
to keep inoculant as cool as possible until used. Temperatures above 75 to 80 degrees Fahrenheit can weaken bacteria and
make the inoculant less effective.

d. Sod or seed must not be placed on soil which has been treated with soil sterilants or chemicals used for weed control until
sufficient time has elapsed (14 days min.) to permit dissipation of phyto-toxic materials.

2. Application
a. Dry Seeding: This includes use of conventional drop or broadcast spreaders.
i. Incorporate seed into the subsoil at the rates prescribed on Temporary Seeding Table B.1, Permanent Seeding Table B.3, or

site-specific seeding summaries.
ii. Apply seed in two directions, perpendicular to each other. Apply half the seeding rate in each direction. Roll the seeded area

with a weighted roller to provide good seed to soil contact.
b. Drill or Cultipacker Seeding: Mechanized seeders that apply and cover seed with soil.
i. Cultipacking seeders are required to bury the seed in such a fashion as to provide at least 1/4 inch of soil covering. Seedbed

must be firm after planting.
ii. Apply seed in two directions, perpendicular to each other. Apply half the seeding rate in each direction.
c. Hydroseeding: Apply seed uniformly with hydroseeder (slurry includes seed and fertilizer).
i. If fertilizer is being applied at the time of seeding, the application rates should not exceed the following: nitrogen, 100 pounds

per acre total of soluble nitrogen; P2O5 (phosphorous), 200 pounds per acre; K2O (potassium), 200 pounds per acre.
ii. Lime: Use only ground agricultural limestone (up to 3 tons per acre may be applied by hydroseeding). Normally, not more than

2 tons are applied by hydroseeding at any one time. Do not use burnt or hydrated lime when hydroseeding.
iii. Mix seed and fertilizer on site and seed immediately and without interruption.
iv. When hydroseeding do not incorporate seed into the soil.

B. Mulching
1. Mulch Materials (in order of preference)

a. Straw consisting of thoroughly threshed wheat, rye, oat, or barley and reasonably bright in color. Straw is to be free of
noxious weed seeds as specified in the Maryland Seed Law and not musty, moldy, caked, decayed, or excessively dusty.
Note: Use only sterile straw mulch in areas where one species of grass is desired.

b. Wood Cellulose Fiber Mulch (WCFM) consisting of specially prepared wood cellulose processed into a uniform fibrous
physical state.

i. WCFM is to be dyed green or contain a green dye in the package that will provide an appropriate color to facilitate visual
inspection of the uniformly spread slurry.

ii. WCFM, including dye, must contain no germination or growth inhibiting factors.
iii. WCFM materials are to be manufactured and processed in such a manner that the wood cellulose fiber mulch will remain in

uniform suspension in water under agitation and will blend with seed, fertilizer and other additives to form a homogeneous
slurry. The mulch material must form a blotter-like ground cover, on application, having moisture absorption and percolation
properties and must cover and hold grass seed in contact with the soil without inhibiting the growth of the grass seedlings.

iv. WCFM material must not contain elements or compounds at concentration levels that will be phyto-toxic.
v. WCFM must conform to the following physical requirements: fiber length of approximately 10 millimeters, diameter

approximately 1 millimeter, pH range of 4.0 to 8.5, ash content of 1.6 percent maximum and water holding capacity of 90
percent minimum.

2. Application
a. Apply mulch to all seeded areas immediately after seeding.
b. When straw mulch is used, spread it over all seeded areas at the rate of 2 tons per acre to a uniform loose depth of 1 to 2

inches. Apply mulch to achieve a uniform distribution and depth so that the soil surface is not exposed. When using a mulch
anchoring tool, increase the application rate to 2.5 tons per acre.

c. Wood cellulose fiber used as mulch must be applied at a net dry weight of 1500 pounds per acre. Mix the wood cellulose fiber
with water to attain a mixture with a maximum of 50 pounds of wood cellulose fiber per 100 gallons of water.

3. Anchoring
a. Perform mulch anchoring immediately following application of mulch to minimize loss by wind or water. This may be done by

one of the following methods (listed by preference), depending upon the size of the area and erosion hazard:
i. A mulch anchoring tool is a tractor drawn implement designed to punch and anchor mulch into the soil surface a minimum of

2 inches. This practice is most effective on large areas, but is limited to flatter slopes where equipment can operate safely. If
used on sloping land, this practice should follow the contour.

ii. Wood cellulose fiber may be used for anchoring straw. Apply the fiber binder at a net dry weight of 750 pounds per acre. Mix
the wood cellulose fiber with water at a maximum of 50 pounds of wood cellulose fiber per 100 gallons of water. iii. Synthetic
binders such as Acrylic DLR (Agro-Tack), DCA-70, Petroset, Terra Tax II, Terra Tack AR or other approved equal may be
used. Follow application rates as specified by the manufacturer. Application of liquid binders needs to be heavier at the edges
where wind catches mulch, such as in valleys and on crests of banks. Use of asphalt binders is strictly prohibited.

iv. Lightweight plastic netting may be stapled over the mulch according to manufacturer recommendations. Netting is usually
available in rolls 4 to 15 feet wide and 300 to 3,000 feet long.

B-4-2 STANDARDS AND SPECIFICATIONS FOR SOIL PREPARATION, TOPSOILING, AND SOIL AMENDMENTS

A. Soil Preparation
1. Temporary Stabilization

a. Seedbed preparation consists of loosening soil to a depth of 3 to 5 inches by means of suitable agricultural or construction equipment, such as disc
harrows or chisel plows or rippers mounted on construction equipment. After the soil is loosened, it must not be rolled or dragged smooth but left in the
roughened condition. Slopes 3:1 or flatter are to be tracked with ridges running parallel to the contour of the slope.

b. Apply fertilizer and lime as prescribed on the plans.
c. Incorporate lime and fertilizer into the top 3 to 5 inches of soil by disking or other suitable means.

2. Permanent Stabilization
a. A soil test is required for any earth disturbance of 5 acres or more. The minimum soil conditions required for permanent vegetative establishment are:
i. Soil pH between 6.0 and 7.0.
ii. Soluble salts less than 500 parts per million (ppm).
iii. Soil contains less than 40 percent clay but enough fine grained material (greater than 30 percent silt plus clay) to provide the capacity to hold a moderate

amount of moisture. An exception: if lovegrass will be planted, then a sandy soil (less than 30 percent silt plus clay) would be acceptable.
iv. Soil contains 1.5 percent minimum organic matter by weight.
v. Soil contains sufficient pore space to permit adequate root penetration.
b. Application of amendments or topsoil is required if on-site soils do not meet the above conditions.
c. Graded areas must be maintained in a true and even grade as specified on the approved plan, then scarified or otherwise loosened to a depth of 3 to 5

inches.
d. Apply soil amendments as specified on the approved plan or as indicated by the results of a soil test.
e. Mix soil amendments into the top 3 to 5 inches of soil by disking or other suitable means. Rake lawn areas to smooth the surface, remove large objects

like stones and branches, and ready the area for seed application. Loosen surface soil by dragging with a heavy chain or other equipment to roughen the
surface where site conditions will not permit normal seedbed preparation. Track slopes 3:1 or flatter with tracked equipment leaving the soil in an irregular
condition with ridges running parallel to the contour of the slope. Leave the top 1 to 3 inches of soil loose and friable. Seedbed loosening may be
unnecessary on newly disturbed areas.

B. Topsoiling
1. Topsoil is placed over prepared subsoil prior to establishment of permanent vegetation. The purpose is to provide a suitable soil medium for vegetative

growth. Soils of concern have low moisture content, low nutrient levels, low pH, materials toxic to plants, and/or unacceptable soil gradation.
2. Topsoil salvaged from an existing site may be used provided it meets the standards as set forth in these specifications. Typically, the depth of topsoil to

be salvaged for a given soil type can be found in the representative soil profile section in the Soil Survey published by USDA-NRCS.
3. Topsoiling is limited to areas having 2:1 or flatter slopes where:

a. The texture of the exposed subsoil/parent material is not adequate to produce vegetative growth.
b. The soil material is so shallow that the rooting zone is not deep enough to support plants or furnish continuing supplies of moisture and plant nutrients.
c. The original soil to be vegetated contains material toxic to plant growth.
d. The soil is so acidic that treatment with limestone is not feasible.

4. Areas having slopes steeper than 2:1 require special consideration and design.
5. Topsoil Specifications: Soil to be used as topsoil must meet the following criteria:

a. Topsoil must be a loam, sandy loam, clay loam, silt loam, sandy clay loam, or loamy sand. Other soils may be used if recommended by an agronomist or
soil scientist and approved by the appropriate approval authority. Topsoil must not be a mixture of contrasting textured subsoils and must contain less
than 5 percent by volume of cinders, stones, slag, coarse fragments, gravel, sticks, roots, trash, or other materials larger than 1½ inches in diameter.

b. Topsoil must be free of noxious plants or plant parts such as Bermuda grass, quack grass, Johnson grass, nut sedge, poison ivy, thistle, or others as
specified.

c. Topsoil substitutes or amendments, as recommended by a qualified agronomist or soil scientist and approved by the appropriate approval authority, may
be used in lieu of natural topsoil.

6. Topsoil Application
a. Erosion and sediment control practices must be maintained when applying topsoil.
b. Uniformly distribute topsoil in a 5 to 8 inch layer and lightly compact to a minimum thickness of 4 inches. Spreading is to be performed in such a manner

that sodding or seeding can proceed with a minimum of additional soil preparation and tillage. Any irregularities in the surface resulting from topsoiling or
other operations must be corrected in order to prevent the formation of depressions or water pockets.

c. Topsoil must not be placed if the topsoil or subsoil is in a frozen or muddy condition, when the subsoil is excessively wet or in a condition that may
otherwise be detrimental to proper grading and seedbed preparation.

C. Soil Amendments (Fertilizer and Lime Specifications)
1. Soil tests must be performed to determine the exact ratios and application rates for both lime and fertilizer on sites having disturbed areas of 5 acres or

more. Soil analysis may be performed by a recognized private or commercial laboratory. Soil samples taken for engineering purposes may also be used
for chemical analyses.

2. Fertilizers must be uniform in composition, free flowing and suitable for accurate application by appropriate equipment. Manure may be substituted for
fertilizer with prior approval from the appropriate approval authority. Fertilizers must all be delivered to the site fully labeled according to the applicable
laws and must bear the name, trade name or trademark and warranty of the producer.

3. Lime materials must be ground limestone (hydrated or burnt lime may be substituted except when hydroseeding) which contains at least 50 percent total
oxides (calcium oxide plus magnesium oxide). Limestone must be ground to such fineness that at least 50 percent will pass through a #100 mesh sieve
and 98 to 100 percent will pass through a #20 mesh sieve.

4. Lime and fertilizer are to be evenly distributed and incorporated into the top 3 to 5 inches of soil by disking or other suitable means.
5. Where the subsoil is either highly acidic or composed of heavy clays, spread ground limestone at the rate of 4 to 8 tons/acre (200-400 pounds per 1,000

square feet) prior to the placement of topsoil.

B-4-5  STANDARDS AND SPECIFICATIONS FOR PERMANENT STABILIZATION

Definition  To stabilize disturbed soils with permanent vegetation.
Purpose  To use long-lived perennial grasses and legumes to establish permanent ground cover on disturbed soils.
Conditions Where Practice Applies Exposed soils where ground cover is needed for 6 months or more.
Criteria
A.    Seed Mixtures
1. General Use

a Select one or more of the species or mixtures listed in Table B.3 for the appropriate Plant Hardiness Zone (from Figure B.3) and based on the site
condition or purpose found on Table B.2. Enter selected mixture(s), application rates, and seeding dates in the Permanent Seeding Summary. The
Summary is to be placed on the plan.

b Additional planting specifications for exceptional sites such as shorelines, stream banks, or dunes or for special purposes such as wildlife or aesthetic
treatment may be found in USDA-NRCS Technical Field Office Guild, Section 342 - Critical Area Planting.

c For sites having disturbed areas over 5 acres, use and show the rates recommended by the soil testing agency.
d For areas receiving low maintenance, apply urea form fertilizer (46-0-0) at 3 ½ pounds per 1000 square feet (150 pounds per acre) at the time of seeding

in addition to the soil amendments shown in the Permanent Seeding Summary.
2. Turfgrass Mixtures

a. Areas where turfgrass may be desired include lawns, parks, playgrounds, and commercial sites which will receive a medium to high level of maintenance.
b. Select one or more of the species or mixtures listed below based on the site conditions or purpose. Enter selected mixture(s), application rates, and

seeding dates in the Permanent Seeding Summary. The summary is to be placed on the plan.
i. Kentucky Bluegrass:  Full sun Mixture:  For use in areas that receive intensive management. Irrigation required in the areas of central Maryland and

Eastern Shore. Recommended Certified Kentucky Bluegrass Cultivars Seeding Rate: 1.5 to 2.0 pounds per 1000 square feet. Choose a minimum of
three Kentucky Bluegrass Cultivars with each ranging from 10 to 35 percent of the total mixture by weight.

ii. Kentucky Bluegrass/Perennial Rye:  Full Sun Mixture:  For use in full sun areas where rapid establishment is necessary and when turf will receive
medium to intensive management. Certified Perennial Ryegrass Cultivars/Certified Kentucky Bluegrass Seeding Rate: 2 pounds mixture per 1000 square
feet. Choose a minimum of three Kentucky Bluegrass Cultivars with each ranging from 10 to 35 percent of the total mixture by weight.

iii. Tall Fescue/Kentucky Bluegrass:  Full Sun Mixture:  For use in drought prone areas and/or for areas receiving low to medium management in full sun to
medium shade. Recommended mixture includes; Certified Tall Fescue Cultivars 95 to 100 percent, Certified Kentucky Bluegrass Cultivars 0 to 5 percent.
Seeding Rate:  5 to 8 pounds per 1000 square feet. One or more cultivars may be blended.

iv.Kentucky Bluegrass/Fine Fescue:  Shade Mixture:  For use in areas with shade in Bluegrass lawns. For establishment in high quality, intensively
managed turf area. Mixture includes Certified Kentucky Bluegrass Cultivars 30 to 40 percent and Certified Fine Fescue and 60 to 70 percent. Seeding
Rate:  1 ½ to 3 pounds per 1000 square feet.

Notes:
· Select turfgrass varieties from those listed in the most current University of Maryland Publication, Agronomy Memo #77, “Turfgrass Cultivar

Recommendations for Maryland”
· Choose certified material. Certified material is the best guarantee of cultivar purity. The certification program of the Maryland Department of

Agriculture, Turf and Seed Section, provides a reliable means of consumer protection and assures a pure genetic line.
c. Ideal Times of Seeding for Turf Grass Mixtures

Western MD: March 15 to June 1, August 1 to October 1 (Hardiness Zones: 5b, 6a)
Central MD:March 1 to May 15, August 15 to October 15 (Hardiness Zone: 6b)
Southern MD, Eastern Shore: March 1 to May 15, August 15 to October 15 (Hardiness Zones: 7a, 7b)

d. Till areas to receive seed by disking or other approved methods to a depth of 2 to 4 inches, level and rake the areas to prepare a proper seedbed.
Remove stones and debris over 1 ½ inches in diameter. The resulting seedbed must be in such condition that future mowing of grasses will pose no
difficulty.

e. If soil moisture is deficient, supply new seedings with adequate water for plant growth (½ to 1 inch every 3 to 4 days depending on soil texture) until they
are firmly established. This is not especially true when seedings are made late in the planting season, in abnormally dry or hot seasons, or on adverse
sites.

B. Sod:  to provide quick cover on disturbed areas (2:1 grade or flatter).
1. General Specifications

a. Class of turfgrass must be Maryland State Certified. Sod labels must be made available to the job foreman and inspector.
b. Sod must be machine cut at a uniform soil thickness of ¾ inch, plus or minus ¼ inch, at the time of cutting. Measurement for thickness must exclude top

growth and thatch. Broken pads and torn or uneven ends will not be acceptable.
c. Standard size sections of sod must be strong enough to support their own weight and retain their size and shape when suspended vertically with a firm

grasp on the upper 10 percent of the section.
d. Sod must not be harvested or transplanted when moisture content (excessively dry or wet) may adversely affect its survival.
e. Sod must be harvested, delivered, and installed within a period of 36 hours. Sod not transplanted within this period must be approved by an agronomist

or soil scientist prior to its installation.
2. Sod Installation

a. During periods of excessively high temperature or in areas having dry subsoil, lightly irrigate the subsoil immediately prior to laying the sod.
b. Lay the first row of sod in a straight line with subsequent rows placed parallel to it and tightly wedged against each other. Stagger lateral joints to promote

more uniform growth and strength. Ensure that sod is not stretched or overlapped and that all joints are butted tight in order to prevent voids which would
cause air drying of the roots.

c. Wherever possible, lay sod with the long edges parallel to the contour and with staggering joints. Roll and tamp, peg or otherwise secure the sod to
prevent slippage on slopes. Ensure solid contact exists between sod roots and the underlying soil surface.

d. Water the sod immediately following rolling and tamping until the underside of the new sod pad and soil surface below the sod are thoroughly wet.
Complete the operations of laying, tamping and irrigating for any piece of sod within eight hours.

3. Sod Maintenance
a. In the absence of adequate rainfall, water daily during the first week or as often and sufficiently as necessary to maintain moist soil to a depth of 4 inches.

Water sod during the heat of the day to prevent wilting.
b. After the first week, sod watering is required as necessary to maintain adequate moisture content.
c. Do not mow until the sod is firmly rooted. No more than 1/3 of the grass leaf must be removed by the initial cutting or subsequent cuttings. Maintain a

grass height of at least 3 inches unless otherwise specified.

B-4-4 STANDARDS AND SPECIFICATIONS FOR TEMPORARY STABILIZATION

Definition To stabilize disturbed soils with vegetation for up to 6 months.
Purpose  To use fast growing vegetation that provides cover on disturbed soils.
Conditions Where Practice Applies  Exposed soils where ground cover is needed for a period of 6 months or less. For longer duration of time, permanent
stabilization practices are required.
Criteria

1. Select one or more of the species or seed mixtures listed in Table B.1 for the appropriate Plant Hardiness Zone (from Figure B.3), and enter them in the
Temporary Seeding Summary below along with application rates, seeding dates and seeding depths. If this Summary is not put on the plan and completed,
then Table B.1 plus fertilizer and lime rates must be put on the plan.

2. For sites having soil tests performed, use and show the recommended rates by the testing agency. Soil tests are not required for Temporary Seeding.
3. When stabilization is required outside of a seeding season, apply seed and mulch or straw mulch alone as prescribed in Section B-4-3.A.1.b and maintain until

the next seeding season.

HOWARD SOIL CONSERVATION DISTRICT                                  DATE

THIS DEVELOPMENT PLAN IS APPROVED FOR SOIL EROSION AND SEDIMENT CONTROL BY THE
HOWARD SOIL CONSERVATION DISTRICT.

"I/WE CERTIFY THAT ALL DEVELOPMENT AND CONSTRUCTION WILL BE DONE ACCORDING TO THIS
PLAN FOR SEDIMENT AND EROSION CONTROL, AND THAT ALL RESPONSIBLE PERSONNEL INVOLVED
IN THE CONSTRUCTION PROJECT WILL HAVE A CERTIFICATE OF ATTENDANCE AT A DEPARTMENT OF
THE ENVIRONMENT APPROVED TRAINING PROGRAM FOR THE CONTROL OF SEDIMENT AND EROSION
BEFORE BEGINNING THE PROJECT. I ALSO AUTHORIZE PERIODIC ON-SITE INSPECTION BY THE
HOWARD SOIL CONSERVATION DISTRICT."

DATE

DEVELOPER'S CERTIFICATION

“I HEREBY CERTIFY THAT THIS PLAN HAS BEEN DESIGNED IN ACCORDANCE WITH CURRENT MARYLAND
EROSION AND SEDIMENT CONTROL LAWS, REGULATIONS, AND STANDARDS, THAT IT REPRESENTS A
PRACTICAL AND WORKABLE PLAN BASED ON MY PERSONAL KNOWLEDGE OF THE SITE, AND THAT IT WAS
PREPARED IN ACCORDANCE WITH THE REQUIREMENTS OF THE HOWARD SOIL CONSERVATION DISTRICT.”

ENGINEER - ALICE A. MILLER PE, LICENSE #28376
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Professional Certification. I hereby certify that these documents were prepared
or approved by me, and that I am a duly licensed professional engineer under the
laws of the State of Maryland, License No. 28376, Expiration Date:  1-1-2023.
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SEDIMENT AND EROSION
CONTROL PLAN

HOWARD SOIL CONSERVATION DISTRICT (HSCD)
STANDARD SEDIMENT CONTROL NOTES

1. A pre-construction meeting must occur with the Howard County Department of Public Works, Construction Inspection Division (CID), 410-3133-1855 after
the future LOD and protected areas are marked clearly in the field. A minimum of 48 hours notice to CID must be given at the following stages:

a. Prior to the start of earth disturbance,
b. Upon completion of the installation of perimeter erosion and sediment controls, but before proceeding with any other earth disturbance or grading,
c. Prior to the start of another phase of construction or opening of another grading unit,
d. Prior to the removal or modification of sediment control practices.

2. All vegetative and structural practices are to be installed according to the provisions of this plan and are to be in conformance with the 2011 MARYLAND
STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL, and revisions thereto.

3. Following initial soil disturbance or re-disturbance, permanent or temporary stabilization is required within three (3) calendar days as to the surface of all
perimeter controls, dikes, swales, ditches, perimeter slopes, and all slopes steeper than 3 horizontal to 1 vertical (3:1); and seven (7) calendar days as to all
other disturbed areas on the project site except for those areas under active grading.

4. All disturbed areas must be stabilized within the time period specified above in accordance with the 2011 MARYLAND STANDARDS AND
SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL for topsoil (Sec. B-4-2), permanent seeding (Sec. B-4-5), temporary seeding (Sec.
B-4-4) and mulching (Sec. B-4-3). Temporary stabilization with mulch alone can only be applied between the fall and spring seeding dates if the ground is
frozen. Incremental stabilization (Sec. B-4-1) specifications shall be enforced in areas with >15' of cut and/or fill. Stockpiles (Sec. B-4-8) in excess of 20 feet
must be benched with stable outlet. All concentrated flow, steep slope, and highly erodible areas shall receive soil stabilization matting (Sec. B-4-6).

5. All sediment control structures are to remain in place, and are to be maintained in operative condition until permission for their removal has been obtained
from the CID.

6. Site Analysis:

Total Area of Site: _______ Acres

Area Disturbed: _______ Acres

Area to be roofed or paved: _______ Acres

Area to be vegetatively stabilized: _______ Acres

Total cut: _______ Cu Yds

Total fill: _______ Cu Yds

Off-site waste/borrow area location: _______

7. Any sediment control practice which is disturbed by grading activity for placement of utilities must be repaired on the same day of disturbance.

8. Additional sediment control must be provided, if deemed necessary by the CID. The site and all controls shall be inspected by the contractor weekly; and
the next day after each rain event. A written report by the contractor, made available upon request, is part of every inspection and should include:

● Inspection date
● Inspection type (routine, pre-storm event, during rain event)
● Name and title of inspector
● Weather information (current conditions as well as time and amount of last recorded precipitation
● Brief description of project's status (e.g. percent complete) and/or current activities
● Evidence of sediment discharges
● Identification of plan deficiencies
● Identification of sediment controls that require maintenance
● Identification of missing or improperly installed sediment controls
● Compliance status regarding the sequence of construction and stabilization requirements
● Photographs
● Monitoring/sampling
● Maintenance and/or corrective action performed
● Other inspection items as required by the General Permit for Stormwater Associated with Construction Activities (NPDES, MDE).

9. Trenches for the construction of utilities is limited to three pipe lengths or that which can and shall be back filled and stabilized by the end of each work
day, whichever is shorter.

10. Any major changes or revisions to the plan or sequence of construction must be reviewed and approved by the HSCD prior to proceeding with
construction. Minor revisions may be allowed by the CID per the list of HSCD-approved field changes.

11. Disturbance shall not occur outside the L.O.D. A project is to be sequenced so that grading activities begin on one grading unit (maximum acreage of 20
ac. per grading unit) at a time. Work may proceed to a subsequent grading unit when at least 50 percent of the disturbed area in the preceding grading unit
has been stabilized and approved by the CID. Unless otherwise specified and approved by the HSCD, no more than 30 acres cumulatively may be disturbed
at a given time.

12. Wash water from any equipment, vehicles, wheels, pavement, and other sources must be treated in a sediment basin or other approved washout
structure.

13. Topsoil shall be stockpiled and preserved on-site for redistribution onto final grade.

14. All silt fence and super silt fence shall be placed on-the-contour, and be imbricated at 25' minimum intervals, with lower ends curled uphill by 2' in
elevation.

15. Stream channels must not be disturbed during the following restricted time periods (inclusive):

● Use I and IP March 1 - June 15
● Use III and IIIP October 1 - April 30
● Use IV March 1 - May 31

16. A copy of this plan, the 2011 MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL, and associated
permits shall be on-site and available when the site is active.

DETAIL E- 9-3 CURB INLET PROTECTION

CROSS SECTION

DETAIL E- 9-2 AT-GRADE INLET  PROTECTION
DETAIL B-4-6-D PERMANENT SOIL

STABILIZATION MATTING
SLOPE APPLICATION

B-4-8 STANDARDS AND SPECIFICATIONS  FOR STOCKPILE AREA
Definition  A mound or pile of soil protected by appropriately designed erosion and sediment control measures.
Purpose  To provide a designated location for the temporary storage of soil that controls the potential for erosion,
sedimentation, and changes to drainage patterns.
Conditions Where Practice Applies  Stockpile areas are utilized when it is necessary to salvage and store soil for later use.
Criteria

1. The stockpile location and all related sediment control practices must be clearly indicated on the erosion and sediment control
plan.

2. The footprint of the stockpile must be sized to accommodate the anticipated volume of material and based on a side slope
ratio no steeper than 2:1. Benching must be provided in  accordance with Section B-3 Land Grading.

3. Runoff from the stockpile area must drain to a suitable sediment control practice.
4. Access the stockpile area from the upgrade side.
5. Clear water runoff into the stockpile area must be minimized by use of a diversion device such as an earth dike, temporary

swale or diversion fence. Provisions must be made for discharging concentrated flow in a non-erosive manner.
6.  Where runoff concentrates along the toe of the stockpile fill, an appropriate erosion/sediment control practice must be used

to intercept the discharge.
7. Stockpiles must be stabilized in accordance with the 3/7 day stabilization requirement as well as Standard B-4-1 Incremental

Stabilization and Standard B-4-4 Temporary Stabilization.
8. If the stockpile is located on an impervious surface, a liner should be provided below the stockpile to facilitate cleanup.

Stockpiles containing contaminated material must be covered with impermeable sheeting.
Maintenance
The stockpile area must continuously meet the requirements for Adequate Vegetative Establishment in accordance with Section B-4
Vegetative Stabilization. Side slopes must be maintained at no steeper than a 2:1 ratio. The stockpile area must be kept free of
erosion. If the vertical height of a stockpile exceeds 20 feet for 2:1 slopes, 30 feet for 3:1 slopes, or 40 feet for 4:1 slopes, benching
must be provided in accordance with Section B-3 Land Grading.

SHALENDRA CHERUKURI, OWNER, ROUTE ONE MAPLE LAWN, LLC 
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CONSTRUCTION SPECIFICATIONS
B.4.C Specifications for Micro-Bioretention. Rain Gardens, Landscape Infiltration & Infiltration Berms

1. Material Specifications:

The allowable materials to be used in these practices are detailed in Table B.4.1.

2. Filtering Media or Planting Soil:
The soil shall be a uniform mix, free of stones, stumps, roots or other similar objects larger than two inches. No other
materials or substances shall be mixed or dumped within the micro-bioretention practice that may be harmful to plant
growth, or prove a hindrance to the planting or maintenance operations. The planting soil shall be free of Bermuda grass,
Quackgrass, Johnson grass, or other noxious weeds as specified under COMAR 15.08.01.05. The planting soil shall be
tested and shall meet the following criteria:

· Soil Component - Loamy Sand or Sandy Loam (USDA Soil Textural Classification)
· Organic Content - Minimum 10% by dry weight (ASTM D 2974). In general, this can be met with a mixture of

loamy and(60%-65%) and compost (35% to 40%) or sandy loam (30%), coarse sand (30%), and compost (40%).
· Clay Content - Media shall have a clay content of less than 5%.
· pH Range - Should be between 5.5 - 7.0. Amendments (e.g., lime, iron sulfate plus sulfur) may be mixed into the

soil to increase or decrease pH.

There shall be at least one soil test per project. Each test shall consist of both the standard soil test for pH, and additional
tests of organic matter, and soluble salts. A textural analysis is required from the site stockpiled topsoil. If topsoil is
imported, then a texture analysis shall be performed for each location where the topsoil was excavated.

3. Compaction:

It is very important to minimize compaction of both the base of bioretention practices and the required backfill. When
possible, use excavation hoes to remove original soil. If practices are excavated using a loader, the contractor should use
wide track or marsh track equipment, or light equipment with turf type tires. Use of equipment with narrow tracks or
narrow tires, rubber tires with large lugs, or high-pressure tires will cause excessive compaction resulting in reduced
infiltration rates and is not acceptable. Compaction will significantly contribute to design failure.

Compaction can be alleviated at the base of the bioretention facility by using a primary tilling operation such as a chisel
plow, ripper, or subsoiler. These tilling operations are to refracture the soil profile through the 12 inch compaction zone.
Substitute methods must be approved by the engineer. Rototillers typically do not till deep enough to reduce the effects of
compaction from heavy equipment.

Rototill 2 to 3 inches of sand into the base of the bioretention facility before backfilling the optional sand layer. Pump any
ponded water before preparing (rototilling) base.

When backfilling the topsoil over the sand layer, first place 3 to 4 inches of topsoil over the sand, then rototill the
sand/topsoil to create a gradation zone. Backfill the remainder of the topsoil to final grade.

When backfilling the bioretention facility, place soil in lifts 12” to 18”. Do not use heavy equipment within the bioretention
basin. Heavy equipment can be used around the perimeter of the basin to supply soils and sand. Grade bioretention
materials with light equipment such as a compact loader or a dozer/loader with marsh tracks.

4. Plant Material
Recommended plant material for micro-bioretention practices can be found in Appendix A, Section A.2.3.

5. Plant Installation
Compost is a better organic material source, is less likely to float, and should be placed in the invert and other low
areas. Mulch should be placed in surrounding to a uniform thickness of 2" to 3". Shredded or chipped hardwood mulch
is the only accepted mulch. Pine mulch and wood chips will float and move to the perimeter of the bioretention area
during a storm event and are not acceptable. Shredded mulch must be well aged (6 to 12 months) for acceptance.

Rootstock of the plant material shall be kept moist during transport and on-site storage. The plant root ball should be
planted so 1/8th of the ball is above final grade surface. The diameter of the planting pit shall be at least six inches larger
than the diameter of the planting ball. Set and maintain the plant straight during the entire planting process. Thoroughly
water ground bed cover after installation.

Trees shall be braced using 2" by 2" stakes only as necessary and for the first growing season only. Stakes are to be
equally spaced on the outside of the tree ball.

Grasses and legume seed should be drilled into the soil to a depth of at least one inch. Grass and legume plugs shall be
planted following the non-grass ground cover planting specifications.

The topsoil specifications provide enough organic material to adequately supply nutrients from natural cycling. The
primary function of the bioretention structure is to improve water quality. Adding fertilizers defeats, or at a minimum,
impedes this goal. Only add fertilizer if wood chips or mulch are used to amend the soil. Rototill urea fertilizer at a rate
of 2 pounds per 1000 square feet.

6. Underdrains

Underdrains should meet the following criteria:

Pipe- Should be 4" to 6" diameter, slotted or perforated rigid plastic pipe (ASTMF 758, Type PS 28, or AASHTO-M-278)
in a gravel layer. The preferred material is slotted, 4" rigid pipe (e.g., PVC or HDPE).

Perforations - If perforated pipe is used, perforations should be ⅜" diameter located 6" on center with a minimum of four
holes per row. Pipe shall be wrapped with a ¼" (No. 4 or 4x4) galvanized hardware cloth.
Gravel - The gravel layer (No. 57 stone preferred) shall be at least 3" thick above and below the underdrain.
The main collector pipe shall be at a minimum 0.5% slope.

A rigid, non-perforated observation well must be provided (one per every 1,0000 square feet) to provide a clean-out port
and monitor performance of the filter.

A 4" layer of pea gravel (⅛" to ⅜" stone) shall be located between the filter media and underdrain to prevent migration
of fines into the underdrain. This layer may be considered part of the filter bed when bed thickness exceeds 24".

The main collector pipe for underdrain systems shall be constructed at a minimum slope of 0.5%. Observation wells
and/or clean-out pipes must be provided (one minimum per every 1000 square feet of surface area).

7. Miscellaneous
These practices may not be constructed until all contributing drainage area has been stabilized

MATERIALS & SPECIFICATIONS FOR ESD PRACTICES
NOTES:SIZEMATERIAL SPECIFICATION
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Section 32 32 23
Keystone Concrete Retaining Wall

Part 1: GENERAL

1.01 Description

A.Work shall consist of designing, furnishing and construction of a KEYSTONE Compac III unit retaining wall system in
accordance with these specifications and in reasonably close conformity with the lines, grades, design and dimensions
shown on the plans. No alternate wall systems will be considered.

B. Work includes preparing foundation soil, furnishing and installing leveling pad, unit facing system, unit drainage fill and
reinforced backfill to the lines and grades shown on the construction drawings.

C.Work incudes furnishing and installing geogrid soil reinforcement of the type, size, location and lengths designated on the
construction drawings.

1.02 Related Sections

A.Section 31 00 00 - Earthwork

1.03 Reference Documents

A.American Association of State Highway and Transportation Officials (AASHTO)

1. AASHTO M 252 Corrugated Polyethylene Drainage Pipe
2. AASHTO M 288 Geotextile Specification for Highway Applications

B. American Society for Testing and Materials (ASTM)

1. ASTM C140 Sampling and Testing Concrete Masonry Units
2. ASTM C1372 Specification for Dry-Cast Segmental Retaining Wall Units
3. ASTM D442 Particle Size Analysis of Soils
4. ASTM D698 Laboratory Compaction Characteristics of Soil - Standard Effort
5. ASTM D1556 Standard Test Method for Density and Unit Weight of Soil In Place by the Sand Cone Method
6. ASTM D1557 Laboratory Compaction Characteristics of Soil - Modified Effort
7. ASTM D2487 Standard Classification of Soils for Engineering Purposes (Unified Soil Classification System)
8. ASTM D2922 Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow

Depth)
9. ASTM D3034 Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer pipe and Fittings
10. ASTM D4318 Liquid Limit, Plastic Limit and Plasticity Index of Soils
11. ASTM D4475 Horizontal Shear Strength of Pultruded Reinforced Plastic Rods
12. ASTM D4476 Flexural Properties of Fiber Reinforced Pultruded Plastic Rods
13. ASTM D4595 Standard Test Method for Tensile Properties of Geotextiles by Wide-Width Strip Method
14. ASTM D4873 Standard Guide for Identification, Storage and Handling of Geosynthetics
15. ASTM D5262 Standard Test Method for Evaluating the Unconfined Tension Creep Behavior of Geosynthetics
16. ASTM D5321  Standard Test Method for Determining the Coefficient of Soil and Geosynthetic or Geosynthetic

and Geosynthetic Friction by the Direct Shear Method
17. ASTM D5818 Standard Practice for Obtaining Samples of Geosynthetics from a Test Section for Assessment of

Installation Damage
18. ASTM D6637 Standard Test Method for Determining Tensile Properties of Geogrids by the Single or Multi-Rib

Method
19. ASTM D6638 Standard Test Method for Determining Connection Strength Between Geosynthetic Reinforcement

and Segmental Concrete Units
20. ASTM D6706 Standard Test Method for Measuring Geosynthetic Pullout Resistance in Soil
21. ASTM D6916 Standard Test Method for Determining the Shear Strength Between Segmental Concrete Units

C.National Concrete Masonry Association (NCMA)

1. NCMA SRWU-1 Test Method for Determining Connection Strength of SRW
2. NCMA SRWU-2 Test Method for Determining Shear Strength of SRW

1.04 Definitions

A.Compac III Unit - a dry-stacked concrete retaining wall unit machine made from Portland cement, water, aggregates,
manufactured by a licensed manufacturer of Keystone.

B. Structural Geogrid - a polymeric material formed by a regular network of connected tensile elements with apertures of
sufficient size to allow interlocking with surrounding soil, rock or earth and function primarily as reinforcement.

C.Unit Drainage Fill - drainage aggregate that is placed within and immediately behind the Keystone concrete units.

D.Reinforced Backfill - compacted soil that is placed within the reinforced soil volume as outlined on the plans.

E.Retained Soil - the soil mass behind the reinforced backfill.

F. Foundation Soil - the soil mass below the leveling pad and reinforced backfill.

G.Leveling Pad - crushed stone, sand and gravel or unreinforced concrete material placed to provide a level surface for
placement of the Keystone concrete units.

H.Geosynthetic Reinforcement - polymeric material designed specifically for soil reinforcement.

1.05 Submittals and Certification

A.Contractor shall submit a Manufacturer's certification, prior to the start of work, that the retaining wall system components
meet the requirements of this specification and the structural design.

1.06 Quality Assurance

A.Contractor shall submit a list of five (5) previously constructed projects of similar size and magnitude by the wall installer
where the Compac retaining wall system has been constructed successfully. Contact names and phone numbers shall be
listed for each project.

B. Owner shall/may provide quality assurance inspection and testing during earthwork and wall construction operations.
Contractor shall provide all quality control testing and inspection not provided by the owner. Owner's quality assurance
program does not relieve the contractor of responsibility for quality control and wall performance.

1.07 Delivery Handling and Storage

A.Contractor shall check all materials upon delivery to assure that the proper type, grade, color, and certification have been
received.

B. Contractor shall protect all materials from damage due to jobsite conditions and in accordance with manufacturer's
recommendations.  Damaged materials shall not be incorporated into the work.

PART 2: PRODUCTS

2.01 Keystone Concrete Retaining Wall Units

A.Compac III retaining wall units shall conform to the following architectural requirements

1. Face color - concrete gray, unless otherwise specified. The Owner may specify standard manufacturers' color.
2. Tri-plane or Straight Face finish - hard split in angular tri-plane or straight face configuration. Other face finishes will not

be allowed without written approval of Owner.
3. Bond configuration - running with bonds nominally located at midpoint in vertically adjacent units.
4. Exposed surfaces of units shall be free of chips, cracks or other imperfections when viewed from a distance of 20 feet (6

m) under diffused lighting.
B.Keystone concrete units shall conform to the requirements of ASTM C1372 - Standard Specifications for Segmental

Retaining Wall Units.

C.Keystone concrete units shall conform to the following structural and geometric requirements measured in accordance with
ASTM C140 Sampling and Testing Concrete Masonry Units:

1. Compressive strength: ≥ 3000 psi (21 MPa).
2. Absorption: ≤ 8 % for standard weight aggregates.
3. Dimensional tolerances: ± 1/8" (3 mm) from nominal unit dimensions not including rough split face.
4. Unit Size: 8" (203 mm) (H) x 18" (457 mm) (W) x 12" (304 mm)(D) minimum.

D.Keystone concrete units shall conform to the following constructability requirements:

1. Vertical setback: 1/8 inch (3 mm) ± per course (near vertical) or 1 1/8 inch (28 mm) + per course, per the design.
2. Alignment and grid attachment mechanism - fiberglass pins, two per unit.
3. Maximum horizontal gap between erected units shall be ≤ 1/2 inch (13 mm).

2.02 Shear and Reinforcement Pin Connectors

A.Shear and reinforcement pin connectors shall be 1/2-inch (12 mm) diameter thermoset isopthalic polyester resin pultruded
fiberglass reinforcement rods to provide connection between vertically and horizontally adjacent units and geosynthetic
reinforcement, with the following requirements:

1. Flexural Strength in accordance with ASTM D4476:  128,000 psi (882 MPa) minimum.
2. Short Beam Shear in accordance with ASTM D4475: 6,400 psi (44 MPa) minimum.

B. Shear and reinforcement pin connectors shall be capable of holding the geogrid in the proper design position during grid
pre-tensioning and backfilling.

2.03 Base Leveling Pad Material

A.Material shall consist of a compacted crushed stone base, sand and gravel or unreinforced concrete, as shown on the
drawings.

2.04 Unit Drainage Fill

A.Unit drainage fill shall consist of clean 1 inch (25 mm) minus crushed stone or crushed gravel meeting the following
gradation tested in accordance with ASTM D-422:

Sieve Size Percent Passing

1 inch (25 mm) 100

3/4-inch (19mm) 75 - 100

No. 4 (4.75 mm) 0 - 10

No. 50 (300 um) 0 - 5

B.Drainage fill shall be placed within the cores of, between, and behind the units as indicated on the design drawings.  Not
less than 1.3 cubic foot (0.036 m3), of drainage fill shall be used for each square foot (0.093 m2) of wall face unless
otherwise specified.

2.05 Reinforced Backfill

A.Reinforced backfill shall be free of debris and meet the following gradation tested in accordance with ASTM D-422:

Sieve Size Percent Passing

1 1/2 inch (38 mm) 100

3/4-inch (19 mm) 75 - 100

No. 40 (425 um) 0 - 60

No. 200 (75 um) 0 - 35

Plasticity Index (PI) < 15 and Liquid Limit < 40, per ASTM D4318

B. The maximum aggregate size shall be limited to 3/4 inch (19 mm) unless installation damage tests have been performed to
evaluate potential strength reductions to the geogrid design due to increased installation damage during construction.

C.Material can be site-excavated soils where the above requirements can be met. Soils not meeting the above criteria,
including highly plastic clays and organic soils, shall not be used in the backfill or reinforced backfill soil mass.

D.Contractor shall submit reinforced fill sample and laboratory test results to the Architect/Engineer for approval, prior to the
use of any proposed reinforced backfill material.

2.06 Geogrid Soil Reinforcement

A.Geosynthetic reinforcement shall consist of geogrids manufactured for soil reinforcement applications and shall be
manufactured from high tenacity polyester yarn or high density polyethylene. Polyester geogrid shall be made from high
tenacity polyester filament yarn with a molecular weight exceeded 25,000 g/m and with a carboxyl end group value less
than 30. Polyester geogrid shall be coated with an impregnated PVC coating that resists peeling, cracking and stripping.

B. Ta - Long Term Allowable Tensile Design Load. Ta of the geogrid material shall be determined as follows: Ta = Tult/(RFcr *
RFd * RFid * FS). Ta shall be evaluated based on a 75 year design life.

1. Tult - Short Term Ultimate Tensile Strength. Tult shall be determined in accordance with ASTM D4595 or ASTM D6637.
Tult is based on the minimum average roll values (MARV).

2. RFcr - Reduction Factor for Long Term Tension Creep. RFcr shall be determined from 10,000 hour creep testing
performed in accordance with ASTM D5262. RFcr = 1.45 minimum.

3. RFd - Reduction Factor for Durability. RFd shall be determined from polymer specific durability testing covering the range
of expected soil environments. RFd = 1.10 minimum.

4. RFid - Reduction Factor for Installation Damage. RFid shall be determined from product specific construction damage
testing performed in accordance with ASTM D5818. Test results shall be provided for each product to be used with
project specific or more severe soil types. RFid = 1.05 minimum.

5. FS - Overall Design Factor of Safety. FS hall be 1.5 unless noted for the maximum allowable working stress calculation.
C.The maximum design tensile load of the geogrid shall not exceed the laboratory tested ultimate strength of the

geogrid/facing unit connection divided by a factor of safety of 1.5. The connection strength testing and computation
procedures shall be in accordance with ASTM D6638 Connection Strength between Geosynthetic Reinforcement and
Segmental Concrete Units or NCMA SRWU-1.

D.Ci - Coefficient of Soil Interaction. Ci values shall be determined per ASTM D6706 at a maximum 0.75 inch (19 mm)
displacement.

E. The geogrid manufacturer shall have a Manufacturing Quality Control program that includes QC testing by an independent
laboratory. The QC testing shall include Tensile Strength testing, Melt Flow Index testing for HDPE geogrids and Molecular
Weight testing for polyester geogrids.

2.07 Drainage Pipe

A.If required, drainage pipe shall be perforated or slotted PVC pipe manufactured in accordance with ASTM D3034 or
corrugated HDPE pipe manufactured in accordance with AASHTO M252.

2.08 Geotextile Filter Fabric

A.When required, geotextile filter fabric shall be a needle-punched nonwoven fabric that meets the requirements of AASHTO
M288.

PART 3: EXECUTION

3.01 Excavation

A.Contractor shall excavate to the lines and grades shown on the construction drawings. The Owner or Contractors QA/QC
representative shall inspect the excavation and test the foundation soils and approve prior to placement of the leveling pad
material or fill soils. Any over-excavation required to remove unsuitable soils shall be oversized from the front of the leveling
pad and back of the geogrid reinforcement.

B. Over-excavation and replacement of unsuitable soils and replacement with approved compacted fill will be compensated as
agreed upon with the Owner.

3.02 Base Leveling Pad

A.Leveling pad material shall be placed to the lines and grades shown on the construction drawings to a minimum thickness
of 6 inches (150 mm) and extend laterally a minimum of 6 inches in front and behind the Keystone wall unit.

B. Soil leveling pad materials shall be compacted to a minimum of 95% of Standard Proctor density per ASTM D697 or 92%
Modified Proctor density per ASTM D1557.

C.Leveling pad shall be prepared to insure full contact with the base surface of the concrete units.

3.03 Keystone Unit Installation

A.First course of units shall be placed on the leveling pad at the appropriate line and grade. Alignment and level shall be
checked in all directions and insure that all units are in full contact with the base and properly seated.

B.Place the front of units side-by-side. Do not leave gaps between adjacent units. Layout of corners and curves shall be in
accordance with manufacturer's recommendations.

C.Install shear/connecting pins per manufacturer's recommendations.

D.Place and compact drainage fill within and behind wall units. Place and compact reinforced backfill soil behind drainage fill.

E.Maximum stacked vertical height of wall units, prior to drainage fill and backfill placement and compaction, shall not exceed
three courses.

3.04 Structural Geogrid Installation

A.Geogrid shall be installed with the highest strength direction perpendicular to the wall alignment.

B. Geogrid reinforcement shall be placed at the strengths, lengths and elevations shown on the construction drawings, or as
directed by the engineer.

C.The geogrid shall be laid horizontally on compacted backfill and attached to the Keystone wall unit pins and within 1 inch of
the face of the units. Place the next course of Keystone units over the geogrid. The geogrid shall be pulled taut and
anchored prior to backfill placement on the geogrid.

D.Geogrid reinforcements shall be continuous throughout their embedment lengths and placed side-by-side to provide 100%
coverage at each level. Spliced connections between shorter pieces of geogrid or gaps greater than 2 inches between
adjacent pieces of geogrid are not permitted.

3.05 Reinforced Backfill Placement

A.Reinforced backfill shall be placed, spread and compacted in such a manner that minimizes the development of slack in the
geogrid and installation damage to the geogrid.

B.Reinforced backfill shall be placed and compacted in lifts not to exceed 6 inches (150 mm) where hand operated
compaction equipment is used, or 8 - 10 inches (200 to 250 mm) where heavy compaction equipment is used. Lift thickness
shall be decreased to achieve the required density, as needed.

C.Reinforced backfill shall be compacted to a minimum of 95% of Standard Proctor density per ASTM D697 or 92% Modified
Proctor density per ASTM D1557. The moisture content of the reinforced backfill material during compaction shall be
uniformly distributed throughout each layer and shall be dry of optimum by 0 to 3 percentage points of moisture.

D.Only hand operated compaction equipment shall be allowed within 3 feet (1 M) from the back of the Keystone concrete
units.

E. Tracked construction equipment shall not be operated directly upon the geogrid reinforcement. A minimum fill thickness of 6
inches (150 mm) is required prior to operation of tracked vehicles over the geogrid. Tracked vehicle turning should be kept
to a minimum to prevent tracks from displacing the fill and damaging or displacing the Keystone units or geogrid.

F. Rubber tired equipment may pass over geogrid reinforcement at slow speeds, less than 10 MPH. Sudden braking and
turning shall be avoided.

G.At the end of each day's operation, the Contractor shall slope the last lift of reinforced backfill away from the wall units to
direct runoff away from the wall face. The Contractor shall not allow surface runoff from adjacent areas to enter the wall
construction site.

3.06 Cap Installation

A.Prior to placement of the cap units, the upper surface of the top course of wall units shall be cleaned of soil and any other
material.

B. Cap units shall be adequately glued to the underlying wall units with an all-weather exterior construction adhesive.

3.07 As-built Construction Tolerances

A.Vertical alignment: ± 1.5 inches (40 mm) over any 10 foot (3 m) distance.

B. Wall batter: within 2 degrees of design batter. Overall wall batter shall be ≥ 0 degrees.

C.Horizontal alignment: ± 1.5 inches (40 mm) over any 10 foot (3 m) distance.

D.Corners and curves: ± 1 foot (300 mm) to theoretical location.

E.Maximum horizontal gap between erected units shall be ≤ 1/2 inch (13 mm).

3.08 Field Quality Control

A.Quality Assurance - The owner shall/may engage inspection and testing services, including independent laboratories, to
provide quality assurance and testing services during construction. This does not relieve the Contractor from securing the
necessary construction quality control testing.

B. Quality assurance should include foundation soil inspection and testing and verification of the geotechnical design
parameters and verification that the contractor's quality control testing is adequate as a minimum. Quality assurance shall
also include observation of the construction for general compliance with the design drawings and project specifications.
Quality assurance is usually best performed by the site geotechnical engineer.

C.Quality Control - The Contractor shall engage independent inspection and testing services to perform the minimum quality
control testing described in the retaining wall design plans and specifications. Only qualified and experienced technicians
and engineers shall perform quality control testing and inspection services.

D.Quality control testing shall include soil and backfill testing to verify soil types and strengths, compaction and moisture
conditions and verification that the retaining wall is being constructed in accordance with the design plans and
specifications.
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Compac III Unit - Near Vertical Setback

Reinforced Soil

Retained Soil

Typical Reinforced Wall Section

Foundation Soil

D
es

ig
n 

H
ei

gh
t

8" Min. Low Permeable Soil

24"

Grid Depth

Keystone Cap Unit

Keystone Compac III
Unit

Unit Drainage Fill
(3/4" Crushed
 Rock or Stone)

Finished Grade

Unreinforced Concrete
or Crushed Stone
Leveling Pad

Approximate
Limits of
Excavation

4" Perforated PVC
Drainage Tile

Note:
When site conditions require, wrap drainage
tile in 3/4" aggregate and filter fabric with
drainage composite or aggregate back drain
system, as directed by geotechnical engineer.

Geogrid Reinf.

1/8" - 1/4"

8"

Compac III Unit

 8"
Depth:
Height:

12"
Width: 18"

Weight: 71 lbs

Limits
Excavation

Compac III Unit/Base Pad Isometric Section View

Cap Unit

Weight:
Height:
Depth:
Width:

45 lbs

18"
10 1/2"
 4"

Leveling Pad

6" Crushed Rock or
Unreinforced Concrete

Dimensions & Weight May Vary by Region

Base Leveling Pad Notes:
1. The leveling pad is to be
    constructed of crushed stone
    or 2,000 psi± unreinforced
    concrete

2.The base foundation is to be
   approved by the site geotechnical
   engineer prior to placement of the
   leveling pad.

Unit Face

Typical Gravity Wall Section
Compac III Unit - 1" Setback

Foundation Soil

Finished Grade

Unreinforced Concrete or
Crushed Stone Leveling Pad

D
es

ig
n 

H
ei

gh
t

Retained Soil

Unit Drainage Fill
(3/4" Crushed
Rock or Stone)

24"

Keystone Compac III Unit

Keystone Cap Unit8" Min. Low Permeable Soil

4" Perforated PVC Drainage Tile
Wrapped in Filter Fabric
(If Required)

Approximate Limits
of Excavation

1" - 1 1/4"
8"

Geogrid Installation at Corners

Note:
1. Check with manufacturer specifications
    on correct direction of orientation for
    geogrid to obtain proper strength.

2. Corner units recommended for outside
    corners.  Availability May Vary.

H / 2

H / 2

Additional Drainage Fill
Extend Wall Height / 2

3" of Soil Fill is Required Between
Overlapping Geogrid for Proper
Anchorage (Typ.) Additional Geogrid Overlap

Extend Wall Height / 4

Drainage Fill

H / 4

H / 4

Section

Leveling Pad Detail

W
6"

W + 12"

 Note:
1.  The leveling pad is to be constructed of
     crushed stone or 2000 psi ± unreinforced
     concrete.

1/2" x 5 1/4"
Fiberglass Pins

Front Face

8" or 16"
Wall Step

Excavation Limits
6" Leveling Pad

Excavation
Limits

6" Leveling
Pad

Excavation
Limits

6" Leveling
Pad

12
'' ±

18''

8'
'

Compac III Unit

Compac III Elevation

Compac III Plan

Cap Unit Elevation

Cap Unit Plan

Grid & Pin Connection

Universal
Cap Unit Option

Dimensions & Availability
Will Vary by Region

Dimensions May Vary
by Region

18" / 12"

4'
'

18''

10
 1

/2
" ±

12''

Geogrid is to be Placed on Level
Backfill and Extended Over the
Fiberglass Pins.  Place Next Unit.
Pull Grid Taught and Backfill.
Stake as required.

St
re

ng
th

 D
ire

ct
io

n

Cap Unit Elevation

Cap Unit Plan

4'
'

18''

10
 1

/2
" ±

3-Plane Split
Cap Unit Option

Dimensions & Availability
Will Vary by Region

18"

Top of Wall Steps

(2) - 4" Cap Units or
(1) - 8" Cap Unit

Note:
1.  Secure all cap units with Keystone
     Kapseal or equal.

8" Keystone
Unit

4" Cap Unit


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Typical Guardrail Detail
Standard Unit - Near Vertical Setback Shown

9'
 M

in
.

4' Min.

2'-0"Ø X 9'-0" deep Concrete
footing reinforced w/ 6-#5 vert
+ #4 ties @1'-0" oc

Keystone
Cap UnitVehicular

Guardrail Post

Note:
1.  Backfill or concrete guardrail
     post in place.

2.  In accordance w/ 2018 IBC
     406.4.1

Keystone Standard Unit

Geogrid

1.5' ±

Geogrid

CompacII Unit - Near Vertical Setback

Steel Fence or Railing

1'-0"Ø Concrete Filled Tube or
Form 8' o.c. Max.

3'
 M

in
.

1'-0"Ø Concrete Filled
Tube or Form 8' o.c.
Max.

3' Min.

2'
 M

in
.

Steel Fence or Railing

Backfill or Concrete
Post in Place

Keystone
Compac
Unit

Keystone 4"
Cap Unit

1'-0"Ø Concrete Geogrid

Compac Unit - Near Vertical Setback

Fence Plan
Detail Fence SectionDetail

Fence Plan
Detail Fence Section & Plan Detail

Note:
Concrete filled tube or form to be set during the wall
construction, not drilled through geogrid afterwards.
when directly behind units.

Keystone
Compac
Unit

Keystone 4"
Cap Unit

Fill solid w/ grout 3'-0"
minimum deep. Post
must align with cells
6'-0" o.c. Max.
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ENGINEERING, INC.

BENCHMARK

Professional Certification. I hereby certify that these documents were prepared
or approved by me, and that I am a duly licensed professional engineer under the
laws of the State of Maryland, License No. 28376, Expiration Date:  1-1-2023.

TAX MAP: 37 - GRID: 23  - PARCEL: 362
ELECTION DISTRICT NO. 1 - HOWARD COUNTY, MARYLAND

ZONED: CE-CLI

MAPLE LAWN SCHOOL
MEADOWRIDGE BUSINESS PARK PARCEL E-2

7400 ROOSEVELT BOULEVARD

ENGINEERS     LAND SURVEYORS     PLANNERS
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