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OPERATION AND MAINTENANCE SCHEDULE
FOR MICRO-BIORETENTION (M-6)

MICROBIORETENTION PLANTING DATA

MATERIALS & SPECIFICATIONS FOR MICRO-BIORETENTION

MICRO-BIORETENTION DETAILS

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

OPERATION AND MAINTENANCE SCHEDULE FOR
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Figure E-9:
Root Pruning

Notes:
1.	 Retention areas to be established as part of the Forest Conservation Plan review process.
2.	 Stake, flag and/or fence boundaries of Retention Areas prior to trenching.
3.	 Exact location of trench to be identified on site.
4.	 Immediately backfill trench with excavated soil or replace with organic soil.
5.	 Cut roots cleanly using vibratory knife or other acceptable equipment.

Source: Adapted from Steve Clark & Associates/ACRT, Inc. and State Forest Conservation Technical Manual 1991

Figure E-3:
Plastic Mesh Tree Protection Fence

Notes:
1.	 Blaze orange or blue plastic mesh fence for forest protection device, only.
2.	 Boundaries of Retention Area will be established as part of the Forest Conservation Plan 

review process.
3.	 Stake and flag boundaries of Retention Area prior to installing device.
4.	 Avoid damage to critical root zone. Do not damage or sever large roots when installing 

posts.
5.	 Protection signs are required, see Figures E-1 and E-2.
6.	 Maintain device throughout construction. 

Source: Adapted from Prince George’s County, Maryland: Woodland Conservation Manual and State Forest Conservation 
Technical Manual, 1991

DRIVEWAY REMOVAL WITHIN 
CRITICAL ROOT ZONE

TEMPORARY FENCING TO BE USED
FOR DRIVEWAY REMOVAL

TEMPORARY FENCING TO BE USED
DURING SITE DEVELOPMENT

X X X

X X X

PFCP Notes
1.  The proposed site development will require forest clearing that will generate a reforestation obligation. If
the reforestation can be provided though offsite planting or purchase of bank credit within the same 12 digit
watershed as the subject property (021309061019)the reforestation obligation will be 2.8 acres.  If the
reforestation cannot be provided within the same 12 digit watershed the reforestation obligation or is met
by fee-in-lieu the obligation to be addressed will be 4.8 acres.  This obligation shall be addressed prior to
the recordation of the final subdivision plat and shall be provided in accordance with the provisions of
Section 16.1200 if the Subdivision Regulations and the Forest Conservation Manual.

2.  The removal of any native specimen trees will require approval through the County's Alternative
Compliance process. Any specimen tree removed will generate a mitigation obligation of two 3" caliper
trees per tree removed. As proposed the project will require installation of 4 trees as specimen tree
mitigation.

3.  Temporary fencing shall be installed around the critical root zone of all specimen trees to be retained.

4.  Root pruning shall be performed along the limits of disturbance within the critical root zone of specimen
trees to be retained. 

5.  Removal of the existing driveway from within the critical root zone of Specimen Tree 5 shall be
performed in accordance with the following specifications:

     a.  Temporary protective fencing shall be installed along the edge of the driveway to be removed. 
     b.  The existing gravel, paving shall be removed.  Grading and disturbance shall be limited such that     
          disturbance of the native soils is limited. A track driven skid steer may be used for this purpose to     
          minimize soil compaction.
     c.  Following removal of the existing paving/gravel material the soil surface shall be hand raked to         
          loosen soil.  Raking should not disturb any root 1" diameter or greater.  Top soil may be added to the
          area to a depth no greater than 2".  Open soils shall be seeded with standard lawn grass mix with    
          annual rye.

6.  FCA notes, details and retention specifications will be provided on the Final FCP, pending the outcome
of the Alternative Compliance request.

A. A = 4.0
B. B =
C. Other Deductions (Identify: ) C =
D. D = 4.0

Resid. Resid. Resid. Inst./ Retail/Ind./ Mixed Use/
Rural LD Rural MD Suburban Linear Office PUD

0 0 1 0 0 0

E. 15% ) E = 0.6
F. 20% ) F = 0.8

Existing Forest Cover
G. G = 3.1
H. H = 2.5
I. I = 2.3

J. J = 1.6
K. K = 1.5

L. L = 3.1
M. M = 0.0

N. N = 1.2
P P = 1.6
Q. Q = 0.0
R. R = 2.8
S. S = 0.0
T T= 2.8
U 75% of Total Obligation (Retention + Planting) U= 2.1
V Planting Required Onsite to meet 75% Obligation V= 2.1

Planting Requirements Outside Watershed
W. Total Planting within Development Site Watershed W= 0.0
X. Total Afforestation Required X= 0.0
Y. Remaining Planting within Watershed for Reforestation Credit Y= 0.0
Z. Reforestation for Clearing above the Reforestation Threshold Z= 2.4
AA. Reforestation for Clearing below the Reforestation Threshold AA= 2.4
BB. Credit for Retention above the Reforestation Threshold BB= 0.0
CC. Total Reforestation Required CC= 4.8
DD. Total Afforestation and Reforestation Requirement DD= 4.8

Date:  2/7/22

Land Use Category

FOREST CONSERVATION WORKSHEET FOR 9572 OLD FREDERICK ROAD

Net Tract Area
Total (Gross) Tract Area
Area within 100-year Floodplain

Net Tract Area

Proposed Forest Clearing

Insert the number "1" under the appropriate land use (limit to only one entry)

Afforestation Threshold (Net Tract Area x
Reforestation Threshold (Net Tract Area x

Existing Forest Cover within the Net Tract Area
Area of Forest above Afforestation Threshold
Area of Forest above Reforestation Threshold

Break Even Point
Break Even Point 
Forest Clearing Permitted without Mitigation

Total Reforestation Required
Total Afforestation Required 
Total Reforestation and Afforestation Requirement

Total Area of Forest to be Cleared
Total Area of Forest to be Retained

Planting Requirements Inside Watershed
Reforestation for Clearing above the Reforestation Threshold
Reforestation for Clearing below the Reforestation Threshold
Credit for Retention above the Reforestation Threshold

SPECIMEN TREE IMPACT CALCULATION CHART

Key
(X#)

Species Size
(in.dbh)

CRZ
(feet

radius)

Comments CRZ
Area
(SF)

CRZ
Impact
(SF)

Percent
CRZ

Impact

To Be
Retained

(Y/N)

Mitigation
Requirement

(# replacement 3" trees)

1 Tulip poplar  OFFSITE IN ROAD ROW

2 Red maple OFFSITE IN ROAD ROW

3 Red maple 38.5 57.75 Fair, large diameter dead wood on
one of three main trunks, trimmed,
girdling root

10472 9935 95 N 2

4 Red maple 49.5 74.25 Fair, large diameter dead wood,
historic pruning

17311 16963 98 N 2

5 Black walnut 32.5 48.75 Good condition - some pruning
needed

7462 1390 19 Y 0

6 Silver maple 33.5 50.25 Fair, Large diameter deadwood
and historic pruning

7929 1426 18 Y 0

7 Silver maple 38 57 Fair, canopy 15% dead wood,
large diameter dead wood, ,cavity
where major branch failed

10202 1800 18 Y 0

8 Tulip poplar  48 72 Fair-Good, splits into 3 stems
above bh

16278 0 0 Y 0

9 Silver maple 31.5 47.25 Fair, multi-stemmed, limited crown 7010 0 0 Y 0

10 Silver maple 33 48.75 Fair, one of four mainstems
decay.

7462 2088 28 Y 0

Mitigation Requirement 4

Eco­Science 
Professionals, Inc.
CONSULTING ECOLOGISTS
P.O. BOX 5006   GLEN ARM, MARYLAND 21057                                                                     TELEPHONE (410) 832­2480    FAX (410) 832­2488

Telephone (410) 683-7840
www.ecoscienceprofessionalsinc.com
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