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STATE OF MARYLAND 
CRITICAL AREA COMMISSION 

CHESAPEAKE AND ATLANTIC COASTAL BAYS 
•• 1804 West Street, Suite 100, Annapolis, Maryland 21401 

(410) 260-3460 Fax: (410) 974-5338 
www.dnr.state.md.us/criticalarea/ 

February 1,2007 

Mr. Douglas B. McCoach III 
Baltimore City Planning Commission 
417 East Fayette Street, Eighth Floor 
Baltimore, Maryland 21202-3416 

RE:     Floating Concrete Piers - Tidewater at Port Covington 
BA 410-05 

Dear Mr. McCoach: 

I am writing in response to your letter dated January 29, 2007 regarding the proposed concrete 
pier system proposed for the Tidewater at Port Covington Project. Based on my discussions with 
Dawnn McCleary and Gary Letteron regarding the nature of these structures and the information 
provided by Bellingham Marine, Commission staff would consider these types of structures to be 
impervious when calculating the stormwater offset fee. As stated in your letter, the fee is based 
on the pollutant removal requirement calculated in accordance with the Critical Area 10% Rule 
Guidance Manual, and the area is considered pervious prior to installation and impervious after 
installation. 

Commission staff would support the codification of this interpretation in the City's CAMP 
Manual in order to facilitate effective and consistent implementation of the stormwater quality 
standards on similar projects. Thank you for the opportunity to comment on this issue. If you 
have any questions, please contact me at (410) 260-3480. 

Sincerely, 

Mary R^ Owens, Chief 
Program Implementation Division 

Cc:      Bijan Yarjani 
Beth Strommen 
Duncan Stuart 
Gary Letteron 

TTY for the Deaf 
Annapolis: (410)974-2609 D.C. Metro: (301) 586-0450 



Robert L. Ehrlich, Jr. I/K&RSlfl Martin G. Madden 
Governor liv^lcflmwSlI Chairman 

Michael S. Steele ^^^^^^/ Ren Serey 
Ll. Governor ^^SC^ Executive Director 

STATE OF MARYLAND 
CRITICAL AREA COMMISSION 

CHESAPEAKE AND ATLANTIC COASTAL BAYS 
1804 West Street, Suite 100, Annapolis, Maryland 21401 

(410)260-3460 Fax:(410)974-5338 
www.dnr.state.md.us/criticalarea/ 

May 24, 2006 

Mr. Gary Letteron 
Baltimore City Department of Planning 
417 East Fayette Street, 8th Floor 
Baltimore, Maryland 21202 

RE: Tidewater at Port Covington 

Dear Mr. Letteron: 

This office has reviewed the revised site plan and Worksheet A for the 10 % 
calculations. The applicant has satisfied the revised 10 % calculations and we have no 
additional comments. If there are any questions, please feel free to call me at (410) 260- 
3483. 

Sincerely, 

Dawnn McCleary (Jr 
Natural Resources Planner 

cc: Duncan Stuart 
Regina Esslinger 
BA 410-05 

TTY for the Deaf 
Annapolis: (410) 974-2609 D.C. Metro: (301) 586-0450 



Robert L. Ehrlich, Jr. 
Governor 

Michael S. Steele 
Lt. Governor 

Martin G. Madden 
Chairman 

Ren Serey 
Executive Director 

STATE OF MARYLAND 
CRITICAL AREA COMMISSION 

CHESAPEAKE AND ATLANTIC COASTAL BAYS 
1804 West Street, Suite 100, Annapolis, Maryland 21401 

(410) 260-3460 Fax: (410) 974-5338 
www.dnr.state.md.us/criticalarea/ 

September 6,2005 

Mr GaryLetteron 
Baltimore City Department of Planning 
417 East Fayette Street, 8   Floor 
Baltimore, Maryland 21202 

RE:     Tidewater at Port Covington - 

Dear Mr. L^rferon:     (J 

, u       •   ,i «*. nlan and 10% Rule calculations for the Tidewater at 
We have received the revised site plarL and11UVoK fee^iieu payment is 
Port Covington project. The calculations are^^J    showed tw0 underground 
proposed. I note that the plans submitted tc us m Ju*>*> ^^^ is n0 

sandfihers. The current application^gives no ^XfArea regulations require an 
longer proposed. As we discussed today ite loca Cnt ^ ^ ^ be 

' 23Sr S—tSS^SSS^SX - sand filters, we cannot support 

the use of fees in lieu. 

Tta* you for the oppo^ity to review to project. Piease ca,, me if you have any 

questions. 

Sincerely 

Regina"A. Esslinger, Chief 
Project Evaluation Division 

RAE/jjd 

cc: Ms. Dawnn McCleary 
BA410-05 

TTY for the Deaf 
AnnapoUs: (410) 974-2609 D:c. Metro: (301) 586-0450 
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SHEILA DIXON 
Mayor 

January 29, 2007 
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DOUGLAS B. MCCOACH, III 
Director 

Ms. Mary Owens 
Critical Area Commission 
1804 West Street, Suite 100 
Annapolis, MD 21401 

RE:      Slats vs. Floating Concrete Piers - Tidewater Marina 

Dear Ms. Owens: 

Please verify your previous determination for the enclosed drawings from Bellingham Marine 
dated May 5, 2005. As we understand your determination, these concrete flotation systems are 
considered impervious when calculating the Critical Area Stormwater offset fee.  When filling 
out Worksheet A, their area is part of the site area both pre and post development, and this area is 
considered pervious before they are installed and impervious after they are installed. 

Upon completion of your review and determination, we will codify this interpretation by 
including it in our CAMP Manual. 

Thank you for your hard work and continued support. If you have any questions on this matter, 
please call Gary Letteron at (410) 396-4369. 

Sincerely, 

Douglas B. McCoach III, Director 

Enclosure 

cc:       Bijan Yarjani 
Beth Strommen 
Duncan Stuart 
Gary Letteron 
File 
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^ STV Incorporated 
7125 Ambassador Road, Siill« 200 

Baltimore, M«ryland 21244-2722 
(410)04 4-9112 fax:{410) 298-2794 

August 1 ], 2005 
23.00-3280-11984 

Baltimore City Planning Department 
Charles L. Benton, Jr. Building, 8"' Floor 
417 East Fayettc Street 
Baltimore, MD 21201 

Attention:       Mr. Otis JRolley. ID 
Director 

Reference:      Tidewater Yacht Service Center 
321 Cromwell Street 
Chesapeake Bay Critical Area Requirements 

Dear Mr, Rol ley, 

Pursuant to our August 1, 2005 meeting with Mr. Duncan Stuart and Mr. Gary Letteron of your 
staff, wc are writing to request your assistance in coordinating with the Chesapeake Bay Critical 
Area Commission to modify their current position regarding the evaluation of proposed piers 
associated with the Tidewater Yacht Service Center facility to be located at Port Covington The 
proposed facility is a water-dependant use located in the Baltimore City Critical Area 
Management Program's designated Waterfront Industrial Area. The relocation of the Tidewater 
facility from its current location at 1020 Key Highway East was part of a land deal structured by 
the Baltimore Development Corporation to facilitate implementation of the Key Highway "Loop 
Road". The proposed Tidewater facility will assist Baltimore City in its efforts to retain local 
jobs and industry. We believe the Commission's current approach reflects an unjust approach to 
evaluating the impacts associated with pier development under the 10% Pollutant Removal 
Requirement, commonly referred to as the "10% Rule". 

The Commission's current position is that the portion of the harbor that will be occupied by a 
proposed pier must be considered a pervious surface under the existing site conditions which 
establishes the baseline for evaluating the impact of the proposed development. The proposed 
piers are considered an impervious surface resulting in mitigating for 100 percent of the 
conversion of a pervious to impervious surface plus the 10 percent removal requirement resulting 
in a total pollutant removal requirement of 110 percent. We agree that the 10 percent pollutant 
removal requirement being assessed on the piers is appropriate; however, utilizing the approach 
(hat a pier | converting a pervious surface to an impervious condition has a fairly dramatic and 
m our opinion an unjust effect on the degree of mitigation required. 

? C ef*? 
E   n   g  I   n   o  0  r   . /  A  f  c   h   i  t   c  e  t   .  /   P. I  a  n   r,  «   r  5  /  C   o  n  S   I   r  u  c  ,   i  o  n     ^  n IS" ? ^ I* vfi ** C *\ 



4.08/17/2005 16:21   410-244-7358 DEPRTMNT OF PLANNING PAGE 03/03 

STV Incorporated 

Baltimore City Planning Department 
Mr. Otis Rolley, III 

August 11,2005 
Page 2 

We  contend  that  prior  to  development  the  harbor  displays  similar  pollutant  loading 
characteristics to ah existing parking lot adjacent to the harbor. Under both scenarios, untreated 

S/ phosphorus (the 10% Rule's surrogate pollutant) suspended in rain water is discharged into the 
r x harbor either directly or indirectly.   Given that the hydraulic characteristics are similar, we 

believe the baseline for objectively evaluating the 10% Rule impacts should also be similar. 

At your convenience we would like an opportunity to meet with you to discuss this matter in 
greater detail. Thank you in advance for your consideration in this matter. 

Very truly yours. 

Anthony J. Corteal, Jr. 
Vice President 

AHP/js 

cc:       Mr. Duncan Stuart 
Mr. Gary Letteron 
Mr. Bob Brandon 
Ms. Larisa Salamacha 
Mr. Phil Lee 
Mr. Ken Green 

£cPt%*{-R 
Addison H. Palmer, RLA, LEED AP 
Associate 
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STV Incorporated 
7 i 2S Ambassador Roac. Suite 200 

Bairirnore, Maryland 21 244-27E2 

(410J944>9112 fax:(41(l)2S«.2794 

September 7,2005 
21.00-3385-11984 

Baltimore City Planning Department 
Chwlas L. Benton, Jr. Building, 8th Floor 
417 East Fayetie Street 
Balcimore, Maryland 21201 

Attention:      Mr. Gary Letteron 

Reference:     Tidewater Yacht Service Center 
Port Covington 
321 Cromwell Street 
Baltimore City, Maryland 

Dear Gary: 

Pursuant to our telephone conversation on Tuesday, Septerabci 6, 2005, STV Incorporated is 
providing this letter to document the impracticaljty of providing an on-site stoimwater 
management facility at this time for the above-referenced project. The proposed Tidewater 
Yacht Service Center is a water-dependant use located in the Baltimore City Critical Area 
Management Program's designated Waterfront Industrial Area. The relocation of the Tidewater 
facility from its current location at 1020 Key Highway East was part of a land deal structured by 
the Baltimore Development Corporation to facilitate implemeatation of the Key Highway "Loop 
Road". The first phase of the project covered under Plans Review #830 is an interim phase to 
facilitate the relocation of Tidewater to meet their immediate needs. Subsequent permitft) will 
be filed in the near future to complete the build-out of Tidewater's Port Covington facility. 

Under this first interim phase, only 3,09+/- acres of the 7.83+/- acre site are being disturbed The 
average elevation of the disturbed portion of the site is approximately elevation 11 and a 
significant portion is located within the 100«year floodplain. Unfortunately, any underground 
stoimwater management facilities located within a sizable contributing drainage area will be 
impacted by tidal influence with an invert elevation below 6,0 and are not accepted by the 
Department of Public Works (DPW). 

We are currently completing the civil and landscape design for the build-out phase. We are 
continuing to explore options for providing on-sitc stormwater management facilities under the 
build-out phase, and believe that incorporating a stormwater management facility under the latter 
phase will help ensure a well-integraied design yielding the greatest benefit to both the Owner 
and the environment. 

enginiiri/Archilacts/Pltnners/Conslruetion    l«lanag»r« 
On nrtpioyt*-own*il company pwvldttig guality service since 1S>J3 

E0/20     SWd DNINWId dO JLNWlddaa 8Sei-t-fS-0Tf ££:£!     S902/80/&0 
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STV Incorporated 

Baltimore City Depflrtment of Planning September 7, 2005 
Mr, Gary Letteron Page 2 

Lastly, we had understood from our August 1,2005 meeting and subsequent conversations with 
you that calculation of the offset fees and payment would demonstrate a sign of good faith to 
facilitate release of the permit associated with Plans Review #830. The fees have been 
calculated based on a worse-case sccnailo in tenns of the amount of the fees. Providing an on- 
site facility would reduce the fees although a formal, engineered design would not have been 
approved by DPW and could not be implemented. 

For these reasons, we arc requesting that the previously submitted stormwater offtel fee 
calculations be approved. 

Should you have any questions, or require any additional information, please do not hesitate to 
contact me at (410) 281-2916. 

Very truly yours, 

STV INCORPORATED 

Addison H. Palmer, RLA 
Associate 

AHP/sn 

cc:      Mr. Bob Brandon 
Ms. Larisa Salamacha 
Mr. Tony Corteal, Jr. 

l\rROJECT^:.ll964\03U9!OOOiao,C»Mm«iiuuioooGLCoriiapoi^uMU;TOaica£\3J8.''lD^5005 0«,01 UUcroadoo 
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I. INTRODUCTION 

The scope of this study is to develop a stormwater management plan to account 
for the increase of runoff that will be generated by the anticipated future 
development throughout the Tidewater at Port Covington development. The future 
development must adhere to the regulations established by the Maryland 
Department of the Environment (MDE), Baltimore City Deparment of Public 
Works Enviromental Engineering Section and 2000 MDE design Manual. 

II. DESCRIPTION OF PROJECT 
The project site abuts Cromwell Street to the south, Gould Street to the north, 
McComas street to the west and Patapsco River Shorelines to the east. There is 
approximately fourteen feet of elevation change from the highest point in the 
study area to the lowest point. The entire project site is within the Chesapeake Bay 
Critical Area. Currently the 9.21-acre project site (including the area of the future 
piers) is vacant. Under existing conditions the site coverage is comprised of 3.16 
acres of impervious surface area. The ultimate development condition will consist 
of a Marina Repair Facility Building with associated paved parking lot, Gravel 
Boat storage area, Concrete boat landing, Pavilion, Bathhouse, piers and 
associated landscaping. 

HI.     SITE DRAINAGE AND LOCAL WATERSHEDS 
As noted previously, the project site is located along the Patapsco River 
Shorelines. Currently the site's storm runoff sheet flows easterly to the tidal 
waters of the Patapsco River. Under redeveloped conditions, the storm water will 
be collected and conveyed via on-site storm drains and discharged into the tidal 
waters. 

IV.      CHANNEL AND OVERBANK FLOOD PROTECTION CRITERIA 
The Urban Hydrology for Small Watersheds TR-55 methodology was used to 
compute pre- and post-development peak discharge at the design point. As can be 
seen in the peak discharge summary table, the peak runoff has moderately 
increased in the ultimate development conditions. As mentioned above the runoff 
from this site will be discharging directly to tidally influenced receiving waters 
(Patapsco River). This meets the requirements of quantitative management per 
section 3.3.B-4 of the Maryland Storm Water Management Guidelines for State 
and Federal Projects; therefore additional quantitative management should not be 
required. 



PEAK DISCHARGE SUMMARY TABLE 

STORM FREQUENCY (YR) 1 2 10 100 

PRE-DEVELOPMENT PEAK RUNOFF 10.01 cfs 14.07 cfs 27.55 cfs 41.97 cfs 
UTLIMATE - DEVELOPMENT PEAK 
RUNOFF 17.83 cfs 23.07 cfs 39.55 cfs 56.66 cfs 

INCREASE IN PEAK RUNOFF 7.82 cfs 9.00 cfs 12.00 cfs 14.69 cfs 

WATER QUALITY CRITERIA 
Under redevelopment, regulations require a 20 percent reduction in impervious 
area below existing conditions or a water quality control device to meet the 
equivalent effect of reducing the impervious area by 20 percent in order to meet 
water quality requirements. Furthermore, water quality management must be 
provided for all new impervious surface areas. The 20 percent reduction is not a 
viable option given the site constraints. 

The ultimate site grade will be ranging from elevation 6'+/- to elevation 18'+/-. 
The original intent was to address Best Management Practices requirements by 
way of an underground sand filter structure system for the entire project site. 
However, as part of Baltimore City Department of Public Works Stormwater 
Management Requirements, the sand filter structure invert can not be constructed 
lower than elevation 6.00. Therefore, a water quality sand filter structure has to be 
on the upper portion of the site to address water quality. This would limit the 
contributing impervious area draining to the sand filter structure. Moreover, in 
order to make the site usable for boat storage, the site must be designed with a 
gravel surface, which makes it difficult to get runoff to a sand filter facility. 
Therefore, for the reasons stated above, on behalf of our client, we are requesting 
a Hardship Waiver/Fee in-lieu of Best Management Practices for water quality 
management. A theoretical underground sand filter facility was sized and was 
based on the required water quality volume (see Appendix 'A' for plan titled 
"Theoretical Water Quality Sand Filter Structure"). A copy of the construction 
cost estimate for this theoretical facility is also enclosed as part of Appendix 'A'. 
Please note that the phosphorus removal offset fee (noted below) is greater than 
the SWM water quality offset fee. Therefore no additional SWM water quality 
offset fee should be required. 



VI.       CRITICAL AREA POLLUTANT REDUCTION REQUIREMENTS 

As mentioned previously the entire project site is located within the 1000-foot 
Chesapeake Bay Critical Area. The Maryland State Critical Area Regulations 
require new developments and redevelopments within an IDA Zone to reduce 
pollutants running off the land by 10%, and that plant and animal habitat be 
protected and improved. 

As previously noted, due to the ultimate site grade and proposed gravel surface, 
providing an underground sand filter facility is not feasible. For this reason our 
client is requesting to pay an offset fee in-lieu of the pollutant removal best 
management facility per Baltimore City Critical Area Management Program 
Section V, H-2. The fee is based on phosphorus loading removal at $35,000.00 
per pound. Therefore the offset fee would be based on 8.02 pounds of phosphorus 
loading at $35,000.00 per pound, which will amount to $280,700.00. This amount 
shall be credited toward the water quality offset fee. 

VII. CRITICAL AREA BUFFER REQUIREMENTS 

The City of Baltimore's Critical Area Management Program (CAMP) requires that 
a 100-foot vegetative buffer be established along the shoreline to protect and 
improve shoreline habitat and tidal waters of the Chesapeake Bay. As summarized 
in "Critical Area Buffer Requirements-Summary" in Appendix "A", a total of 
55,488 square feet is within the 100-foot vegetative buffer line. However, due to 
the nature of this business, 44,677 square feet of area can not be vegetated. In 
accordance with Section V, H-2 of the Baltimore City Critical Area Management 
Program, the developer is requesting to contribute an offset fee in-lieu for the 
remaining buffer setback. A theoretical 100-foot setback buffer has been delineated 
on the proposed conditions drainage area map. The fee would be based on 44,677 
square feet at $2.50 per square foot, for a total of $111,692.50. 

VIII. SUMMARY OF FEES 

SWM water quality offset fee: $115,200 
Critical Area Pollutant Reduction offset fee: $280,700 (credit towards SWM water 
quality offset fee) 
Critical Area Buffer offset fee: $111,692.50 
Total offset fee: $392,392.50 
The amount paid for one-half the total required fee for the scope of improvements 
covered under phase I: $165,504 

The amount to be paid: $226,888.50 



Worksheet 2: Runoff curve number and runoff 

Project   Tklgwatef Yaich Sgrvicg Center 

Locution        Baltimore. Mars land 

B>     KPD 

Checked 

Date       F:eb-()6 

Date 

Circle one:    [Existing      Developed Existing Drainage Area No. I 

I.   Runoff curve number (CM) 

Soil name 
and 

hydrologic 
group 

(appendix A) 

Cover description 

(cover type, treatment, and 
hydrologic condition; 

percent impervious; 
unconnected/connected impervious 

area ratio) 

CN* 
Area Product 

of 
CN x area 

in 

a acres 
• mr 
n % 

D Brush (Fair Condition) 77 5.4 415.8 

Impervious(Paved parking lots, roofs, driveways, 
etc.) 98 3.16 309.68 

* Use only one CN source per line. Totals = 8.56 725.48 

8,56 
r-M ,     • u. ^           total product 725.5 CN (weighted) = ;—^-f  

2.   Runoff 

total area 
=    84.75 Use CN = 

Frequency      yr 

Rainfall, P (24-hour)     in 

Runoff, Q     in 
(Use P and CN with table 2-1, fig. 2-1, 
or eqs. 2-3 and 2-4.) 

0.01338    mi" 

84.8 

Storm # 1 Storm #2 Storm #3 

See Tr-20 Run 

D-2 (2I0-VI-TR-55, Second Ed.. June 1986) 



Worksheet 3: Time of concentration (Tc) or travel time (Tt) 

Project   Tidewater Vakh .Service Center Bv    KPD 

LiKullon       Baltimore. Maryland Checked 

Date      Feh-()6 

Date 

Circle one:    jExistin^ 

Circle one:     T.      T, 

Developed 

through suharea 

Existing Drainage Area. No 

NOTES:   Space for as many as two segments per flow type can be used for each 
worksheet. 

Include a map, schematic, or description of   flow segments. 

Sheet flow  (Applicable to Tc only) 

1. Surface description (table 3-1)   

2. Manning's roughness coeff,, n (table 3-1) 

3. Flow length, L (total L < 300 ft)   

4. Two-yr 24-hr rainfall. PT 

5. Land slope, s   

Segment ID 

6.       T,=   0.007 (nL)' 0.8 

P,05 s04 

Compute T,   

Segment ID 

ft 

in 

ft/ft 

hr 

Shallow concentrated flow 

7. Surface description (paved or unpaved)   

8. Flow length, L   

9. Watercourse slope, s   

10. Average velocity, V (figure 3-1)   

11. T, = L Compute T, 
3600 V 

Channel flow 

12. Cross sectional flow area, a 

13. Wetted perimeter, Pw   

14. Hydraulic radius,       r=—£- 

15. Channel slope, s   

16. Manning's roughness coeff., n (table 3-1) 

17. 

ft 

ft/ft 

ft/s 

hr 

Segment ID 

Compute r 

ft: 

ft 

tt 

ft/ft 

v =- l.49r:-V2 

18, 

19. 

20. 

Flow lenath. L 

T,=-       L 

Compute V       ft/s 

      ft/s 

Compute T,       hr 

A-B 

GRASS 

0.24 

100 

3.2 

0.009 

0.327 + 0.000 0.327 

B-C CD 

UNPAVED PAVED 

160 449 

0.031 0.013 

2.8 2.3 

0.016 l 0.054 0.070 

3600 V 
Watershed or subarea Tc or T,   (add T, in steps 6.  II, and  19) 

0.000 •i 0.000 

hr 

Use 

0.000 

0.397 

0.40 hr 

(2I0-VI-TR-55, Second Ed.. June 1986) 
D-3 

< \ 



Worksheet 2: Runoff curve number and runoff 

Project   Tidewater Yalch Service Center 

Location Bailimore. Man land 

B>     KPD 

Checked 

Circle one:     Existing      Developed Ultimate       Ultimate Drainage Area No 

Date       Feh-()6 

Date 

Runoff curve number (CN) 

Soil name 
and 

hydrologic 
group 

(appendix A) 

Cover description 

(cover type, treatment, and 
hydrologic condition: 

percent impervious; 
unconnected/connected impervious 

area ratio) 

CN* 
Area Product 

of 
CN x area 

CN 

u 

H 
oij 

a acres 

a mi" 
o % 

D Grass - Good Condition 80 2.80 224 

Impervious(Paved parking lots, roofs, driveways, 
etc.) 98 6.41 628.18 

* Use only one CN source per line. Totals = 9.21 852.18 

CN (weighted) =       '"tal product 
total area 

852.2 
9.2! 

=    92.53 Use CN = 

2.   Runoff 

Frequency      yr 

Rainfall. P (24-hour)     in 

Runoff. Q     in 
(Use P and CN with table 2-1, tig. 2-1, 
or eqs. 2-3 and 2-4.) 

0.01439    mi" 

92.5 

Storm # 1 Storm #2 Storm #3 

See Tr-20 Run 

D-2 (2I0-VI-TR-55. Second Ed., June 1986) ,,-\ 



Worksheet 3: Time of concentration (Tt) or travel time (T,) 

Project   Ticlcwaler Yaich Sers ice Center 

Locution        Ballimore. MaiAland  

B\    KPD 

Checked 

Date 

Date 

Feh-()6 

Circle one: 

Circle one: 

Present 

T,     T, 

Developed Ullimate       I'llimate Drainage Area No. I 

throimh subarea 

NOTES:   Space for as many as two segments per How type can be used for each 
worksheet. 

Include a map. schematic, or description of  flow segments. 

Sheet flow   (Applicable to Tc only)                           Segment ID 

1. Surface description (table 3-1)   

2. Manning's roughness coeff., n (table 3-1)   

3. Flow length, L (total L < 300 ft)   

4. Two-yr 24-hr rainfall, P, 

5. Land slope, s 

6. !,=   0.007 (nL) Compute T, !,=   0.007 (nL)08 

"31     04 

ft 

in 

ft/ft 

hr 

P2     s 

Shallow concentrated flow 

7. Surface description (paved or unpaved)   

8. Flow length. L   

9. Watercourse slope, s   

10. Average velocity, V (figure 3-1)   

11. T, = L Compute T, 

Segment ID 

ft 

ft/ft 

ft/s 

hr 

3600 V 

Channel flow Segment ID 

12. Cross sectional flow area, a   

13. Wetted perimeter. Pw   

14. Hydraulic radius.       r=—FT—        Computer   

15. Channel slope, s        ft/ft 

16 

17, 

tt2 

ft 

It 

Manning's roughness coeff., n (table 3-1)   
., 1.49 rV2 

v  = f;  Compute V       ft/s 

18.     Flow length. L      ft/s 

l9-      T'=    3600 V Compute T,       hr 

2().     Watershed or subarea T, or Tt  (add T, in steps 6.  II. and 19) 

A-B 

GRASS 

0.24 

100 

3.2 

0.02 

0.238 + 0.000 0.238 

B-C CD 

UNPAVED PAVED 

97 234 

0.011 0.025 

1.7 3.2 

0.016 H 0.020 0.036 

D-E 

5 

395 

0.022 •f 0.000     : 

hr 

Use 

0.022 

0.296 

0.30 hr 

(210-VI-TR-55, Second Ed., June 1986) 
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Section 4.0 Standard Application Proo 

^^^^ 

(    Calculating PoUutant Removal Requirements' 

&!! i!!f!^S^^^i^^^ 
A-        Calculate Percent Imperviousness 

1) Site Area within the Critical Area IDA A -     =?. 2.1 
' " ~ —LL±J acres 

2)        Site ,mpe.ious Su.ace Area, Eating and Prised. (See Tah.e 4.1 tor details) 

(a) Existing (acresj (bj Proposed (acres) 
Roads 

^ Parking lots 
/    Driveways 
I    Sidewalks/paths 
V  Rooftops 

Swimming pools/ponds 

Impervious Surface Area 

/mperviousness (I) 

Existing Imperviousness, I, 

rooess 

 -LZ2___ 
 CL^Z___ 

  

 ^ •  / J> 

 ^_L^__ 

-i^_i 

•pre 
Impervious Surface Area / Site Area 
(Step 2a)/(Step 1) 

Proposed Imperviousness, 1^ 

2±^\% 

ISPeTw .oUrfaCe Area / S,te Area - (Step 2b)/(Step 1) 

 gq. ^,o      %  ) 

B. Define Development Category (circle) 

t)        feO^^..     Existingimpefviousnesslessthant5%UGotostep2A; 

(2)       B^lgp^: BxiStingirnpe.iousnessof15%,ormorerGotoS/e^fl; 

NOTE: All acreage used In mis wortcsheet refere lo 
areas wlhia (he IDA o( the Crilical Area only. 

Maryland ChesapeaKe and AHanlic Coastal Bays Cnfeal Area .0% 

] 

Rule Guidance Manual 4-t 1 



Section 4.0 Standard Application Process 

I Step 2: Calculate the Predevelopment Load (Lpfe) 

New Development 

: u 
(0.5) (A) 

(0.5) (_ ) 

lbs /year of total phosphorus 

Where: 

Lprs 

0.5 
A 

Average annual load of total phosphorus exported from the site prior 
to development (lbs/year) 
Annual total phosphorus load from undeveloped lands (Ibs/acre/year) 
Area of the site within the Critical Area IDA (acres) 

B.        Redevelopment 

Lprs 

Rv 

/ 

•-fxe 

Where: 

LpfB 

Rv 

U 
c 

A 
8.16     = 

(Rv) (C) (A) (8.16) 

0.05 + 0.009 (Ip^) 

0.05 + 0.009 (    ? ^-. 3,1 

(—- 3^. )( c^o 

) = . _^ 

It—LA. -)(8.16) 

'^ • I 2.        lbs/year of total phosphorus 

Average annual load of total phosphorus exported from the site prior 
to development (lbs/year) 
Runoff coefficient, which expresses the fraction of rainfall which is 
converted into runoff 
Pre-development (existing) site imperviousness (i.e., I = 75 if site is 
75% impervious) 
Flow-weighted mean concentration of the pollutant (total phosphorus) 
in urban runoff (mg/l) = 0.30 mg/l 
Area of the site within the Critical Area IDA (acres) 
Includes regional constants and unit conversion factors 

Maryland Chesapeake and Atlantic Coastal Bays Critical Area 10% Rule Guidance Manual 4-12 



Section 4.0 Standard Application Pfoce.< rocoss 

Step 3: 

A. 

C^culate the pos^eve^opment Load (^0 

New Development and Redevelopment: 
:J 

R, 

HXKI      = 

Where: 

l-fxxst        = 

Rv 

•post = 

c ^     = 

A 
8.16     = 

(Rv) (C) (A) (8.16) 

0.05 + 0.009 (1^) 

0.05 + 0.009 (_G*U1Z__J = ___0^A 

( •-•G6    _) ( o. BQ       } ( 

s a 

Step 4: 

-i^^__) (8.16) 

lbs/year of total phosphorus /~f 

^rSi,(Pf0POSe<') * "^-•^- »....,. 75 . si,e 

Includes regional constants and unit conversion factors 

U. - (0.9) (L^) Q^xg-i^ 

-ii-ii )-(o.9)c.,^)^^^; '    ^n.iot 

^•02r- lbs/year of total phosphorus P/L 

Pollutant removal requirement (lbs/year) 

tSoprn^rb^^^^ ^^ ^^ *- ^ site prior 

Maryland Chesapeake and Atlantic Coastal Bays Critical 
Area 10% Rule Guidance Manual 4-13 



Section 4.0 Standard Application Process 

Stop 5: Identify Feasible BMP(s) J 
Select BMP Options using the screening matrices provided in the Chapter 4 of the 2000 
Maryland Stormwater Design Manual. Calculate the load removed for each option. 

BMP Type (Lpost)        x    (BMPRE)    x (% DA Served)  = LR 

x x 

x ^__ x 

x _______ x 

x x 

/ Load Removed, LR (total) = 

Pollutant Removal Requirement, RR (from Step 4) = / 

lbs/year 

_ lbs/year 

_ lbs/year 

_ lbs/year 

_ lbs/year 

_ lbs/year 

Where: 

Load Removed, LR    = 

BMPRE = 
% DA Served = 

RR 

/ 

Annual total phosphorus load removed by the proposed BMP 
(lbs/year) 
Average annual load of total phosphorus exported from the 
post-development site (lbs/year) 
BMP removal efficiency for total phosphorus, Table 4.8 (%) 
Fraction of the site area within the critical area IDA served by 
the BMP (%) 
Pollutant removal requirement (lbs/year) 

If the Load Removed is equal to or greater than the Pollutant Removal Requirement 
computed In Step 4, then the on-site BMP complies with the 10% Rule. 

Has the RR (pollutant removal requirement) been met? • Yes DNo 

/NM   cffter    fct.   u»tu. BE   P^ID   tN)-ueu   of   S^T 

w^cc*e*>r    P«^r,c£.THg   fee    u:*out>   A^O^T    TO, 

-..(<     Lb   X    i.OZ    i-'o 

Maryland Chesapeake and Atlantic Coastal Bays Critical Area 10% Rule Guidance Manual 4-14 



************ i-^fcfca, 

12197_Revl.0UT 

80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY****************** 

TITLE 0^  TIOEWATER AT PORT C^C^ t J^f,^%  D 02/04/2006 

6TR5N0FF  I'ooi10 AND l000 01338EXIST84G8AND POST
0

D^ELOPMENT PEAK RUN0FF 

'ST^1002 2O:O1439        92:5 °:30 PRSA! 
7 INCREM 6 0 10 
7 COMPUT 7 001  002  Oio        2.6        10        2 2  01  01 ENDCMP 1 •« -i-u t   i.      Ul  01 
7 COMPUT 7 001  002  0.0        3.2        1 0        2 2 01  07 

ENDCMP 1 X-U ^ '  U1  0Z 

7 COMPUT 7 001  002  0.0       5.1       10       ? ? m  in 
ENDCMP 1 •L-U l   l      01  10 

7 COMPUT 7 001  002  0.0        7.1        10        2 ? m  QQ 
ENDCMP 1 •l-U ^ ^  01  99 
ENDJOB 2 

o«*****«*«*...*...*...*.....*END 0F 80_80 LIST**********4*ftiftlk^ft^.„4iift^ft 

MAIN - UNEXPECTED RECORD FOUND(IGNORED) >» 
^ <<< 

TR20 RIS Pr"nq/2fr ^:39        TIDEWATER AT PORT COVINGTON    F.N:12197DAT BY•KPD 02/04/2006 ,«=  , 
REV PC 09/830 2) 1,2,10 AND 100 YEAR EXISTING AND POST DEVELOPMENT P^K RUNOFF •     1 PAG

P*SS j. 1 

EXECUTIVE CONTROL OPERATION INCREM 
+ MAIN TIME INCREMENT =   .10 HOURS RECORD ID 

EXECUTIVE CONTROL OPERATION COMPUT 
+ FROM XSECTION   1 RECORD ID 

STARTTNr TTMC      nn    „., T0 XSECTION   2 

SSBS.'S/i '00    SSfSK I '•SS• ^.BSSSr. 10So Ho^rTABLE "-2    ""• *"T- »- 2 

OPERATION RUNOFF   CROSS SECTION   1 
OUTPUT HYDROGRAPH=  1 

I^RNAL AS^JH T^^IN^^^N'T^^^FHOURS•' * C0NCENT^0^ .  -40 HOURS 

PEA-TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
•L0-01 (RUNOFF) 

RUNOFF VOLUME ABOVE BASEFLOW -  1.25 WATERSHED INCHES,     10.75 CFS-HRS,      .89 ACRE-FEET;   BASEFLOW =    .00 CFS 

OPERATION RUNOFF   CROSS SECTION   2 
OUTPUT HYDROGRAPH=  2 

Page 1 



.„c.     „,  „ 12197_Revl.OUT 
AREA=    .01 SQ MI   INPUT RUNOFF CURVE= 93.    TIME OF CONCENTRATION- 
INTERNAL HYDROGRAPH TIME INCREMENT=  .0400 HOURS        UJNLfcNrRATION- .30 HOURS 

PEAK TIME(HRS) 
12.08 

PEAK DISCHARGE(CFS) 
17.83 

PEAK ELEVATION(FEET) 
(RUNOFF) 

RUNOFF VOLUME ABOVE BASEFLOW =  1.83 WATERSHED INCHES,     16.98 CFS-HRS,     1.40 ACRE-FEET; BASEFLOW 

EXECUTIVE CONTROL OPERATION ENDCMP 
COMPUTATIONS COMPLETED FOR PASS   1 

.00 CFS 

RECORD ID 

TR20 XEQ 03-17-06 13:39 
REV PC 09/83(.2) TIDEWATER AT PORT COVINGTON    F.N:12197.DAT BY:KPD 02/04/2006 

1,2,10 AND 100 YEAR EXISTING AND POST DEVELOPMENT PEAK RUNOFF JOB  1   PASS   2 
PAGE   2 

EXECUTIVE CONTROL OPERATION COMPUT 

STARTING TIME =   .00 
ALTERNATE NO.= 1 

FROM XSECTION   1 
TO XSECTION   2 

^uD5oTH ^  3-20    RAIN DURATION=  1.00   RAIN TABLE NO.= 2 
STORM NO.= 2    MAIN TIME INCREMENT =   .10 HOURS 

OPERATION RUNOFF   CROSS SECTION   1 
OUTPUT HYDROGRAPH=  1 
T^n...  •01 SQ MI   INPUT RUNOFF CURVE= 85.    TIME OF CONCENTRATION- INTERNAL HYDROGRAPH TIME INCREMENT=  .0533 HOURS        <-UNCENTRATION- .40 HOURS 

PEAK TIME(HRS) 
12.13 PEAK DISCHARGE(CFS) 

14.07 
PEAK ELEVATION (FEET) 

(RUNOFF) 

RECORD ID 

ANT. MOIST. COND= 2 

RUNOFF VOLUME ABOVE BASEFLOW =  1.74 WATERSHED INCHES,      15.04 CFS-HRS.     1.24 ACRE-FEET;   BASEFLOW = 

OPERATION RUNOFF   CROSS SECTION   2 
OUTPUT HYDROGRAPH=  2 
TK,lrl. •01 SQ MI   INPUT RUNOFF CURVE= 93.    TIME OF CONCENTRATION- INTERNAL HYDROGRAPH TIME INCREMENT=  .0400 HOURS        <-ONCENTRATION- .30 HOURS 

PEAK TIME(HRS) 
12.07 PEAK DISCHARGE(CFS) 

23.07 

RUNOFF VOLUME ABOVE BASEFLOW =  2.40 WATERSHED INCHES, 

EXECUTIVE CONTROL OPERATION ENDCMP 

PEAK ELEVATION(FEET) 
(RUNOFF) 

22.26 CFS-HRS, 

COMPUTATIONS COMPLETED FOR PASS   2 

1.84 ACRE-FEET;   BASEFLOW = 

.00 CFS 

.00 CFS 

RECORD ID 

TR20 XEQ 03-17-06 13:39 TIDEWATER AT PORT COVINGTON F.N:12197.DAT BY:KPD 02/04/2006 

Page 2 
JOB  1   PASS 



REV PC 09/83(.2) 
12197_Revl.OUT 

1,2,10 AND 100 YEAR EXISTING AND POST DEVELOPMENT PEAK RUNOFF PAGE 

EXECUTIVE CONTROL OPERATION COMPUT aar^n^   TO 
I                                                                                                     FROM XSECTION   1 REC0RD ID 

ALTERNATF
TNnE =1  "00    ^1°^•^  5'10    "AI^DWATIO^  1.00    RAIN TABLE NO.= 2    ANT. MOIST. COND= 2 

ALTERNATE NO.= 1         STORM NO. =10    MAIN TIME INCREMENT =   .10 HOURS 

OPERATION RUNOFF   CROSS SECTION   1 
OUTPUT HYDROGRAPH=  1 
AREA=    .01 SQ MI   INPUT RUNOFF CURVE= 85.    TIME OF CONCENTRATION=    40 HOURS 
INTERNAL HYDROGRAPH TIME INCREMENT=  .0533 HOURS        "JNCtN IKAFION    - 4U HOURS 

PEAK   TIME(HRS) 
12.13 

PEAK  DISCHARGE(CFS) 
27.55 

RUNOFF VOLUME ABOVE BASEFLOW =  3.44 WATERSHED INCHES, 

2 

PEAK ELEVATION (FEET) 
(RUNOFF) 

29.71 CFS-HRS,     2.46 ACRE-FEET;   BASEFLOW 

OPERATION RUNOFF   CROSS SECTION 
OUTPUT HYDROGRAPH=  2 
TM^»    •01 SQ MI   INPUT RUNOFF CURVE= 93.    TIME OF CONCENTRATION INTERNAL HYDROGRAPH TIME INCREMENT=  .0400 HOURS        "-"NCtN IKAIION- .30 HOURS 

PEAK TIME(HRS) 
12.07 

PEAK DISCHARGE(CFS) 
39.55 

PEAK ELEVATION (FEET) 
(RUNOFF) 

RUNOFF VOLUME ABOVE BASEFLOW =  4.24 WATERSHED INCHES, 

EXECUTIVE CONTROL OPERATION ENDCMP 

39.38 CFS-HRS, 

COMPUTATIONS COMPLETED FOR PASS   3 

3.25 ACRE-FEET;   BASEFLOW 

.00 CFS 

.00 CFS 

RECORD ID 

TR20 XEQ 03-17-06 13:39 
REV PC 09/83(.2) T1?^1"!" AT^0RT COVINGTON   F.N: 12197.DAT BY:KPD 02/04/2006 

1,2,10 AND 100 YEAR EXISTING AND POST DEVELOPMENT PEAK RUNOFF JOB  1   PASS   4 
PAGE   4 

EXECUTIVE CONTROL OPERATION COMPUT 

STARTING TIME =   .00 
ALTERNATE NO.= 1 

FROM XSECTION   1 
TO XSECTION 

RAIN DEPTH = 7.10 RAIN DURATI0N= 
STORM NO.=99    MAIN TIME INCREMENT = 

2 
1.00   RAIN TABLE NO. 

.10 HOURS 

OPERATION RUNOFF   CROSS SECTION   1 
OUTPUT HYDROGRAPH=  1 
rSf•    •01 SQ MI   INPUT RUNOFF CURVE= 85.    TIME OF CONCENTRATION- INTERNAL HYDROGRAPH TIME INCREMENT=  .0533 HOURS        «-ONCENTRATION- .40  HOURS 

PEAK   TIME(HRS) PEAK  DISCHARGE(CFS) PEAK   ELEVATION (FEET) 

Page 3 

RECORD ID 

ANT. MOIST. COND= 2 



,-. .... 12197_Revl.OUT 
12•12 41.97 (RUNOFF) 

RUNOFF VOLUME ABOVE BASEFLOW =  5.33 WATERSHED INCHES,     45.99 CFS-HRS,     3.80 ACRE-FEET;   BASEFLOW 

OPERATION RUNOFF   CROSS SECTION   2 
OUTPUT HYDROGRAPH=  2 
T2TCDMA, ^LfS  MI   INPUT RUN0FF CURVE= 93.    TIME OF CONCENTRATION=   .30 HOURS 
INTERNAL HYDROGRAPH TIME INCREMENT=  .0400 HOURS 

PEAK TIME(HRS) 
12.07 

PEAK DISCHARGE(CFS) 
56.66 

PEAK ELEVATION (FEET) 
(RUNOFF) 

.00 CFS 

RUNOFF VOLUME ABOVE BASEFLOW =  6.21 WATERSHED INCHES,      57.67 CFS-HRS,     4.77 ACRE-FEET;   BASEFLOW 

EXECUTIVE CONTROL OPERATION ENDCMP 
•• COMPUTATIONS COMPLETED FOR PASS   4 

.00 CFS 

RECORD ID 

EXECUTIVE CONTROL OPERATION ENDJOB 
RECORD ID 

TR20 XEQ 03-17-06 13:39 
REV PC 09/83(.2) TIDEWATER AT PORT COVINGTON    F.N:12197.DAT  BY:KPD 02/04/2006 

1,2,10 AND 100 YEAR EXISTING AND POST DEVELOPMENT PEAK RUNOFF 
DOB 1   SUMMARY 

PAGE   5 

SUMMARY TABLE 1 - 
(AiTlRf*)^• ?HESpFAKAn?<;rMAOrp

ExV^VL^0NTR0L,INSTRUCTI0NS IN THE 0RDER PERFORMED 
(A Q^^I^NA^(^E

IN
P^^lTHR^R^PHl^lE^

F^ ^OI1!!?1^5 A ^^ TOP ^^^^^ 
SECTION/ 
STRUCTURE 

ID 

STANDARD 
CONTROL 

OPERATION 
DRAINAGE 
AREA 

(SQ MI) 

ALTERNATE STORM 

XSECTION   1  RUNOFF       01 
XSECTION   2  RUNOFF      .01 

ALTERNATE STORM 

XSECTION   1  RUNOFF       01 
XSECTION   2  RUNOFF      .01 

- ALTERNATE STORM 

ALTERNATE 

10 

XSECTION   1  RUNOFF       01 
XSECTION   2  RUNOFF      .01 

STORM 99 
XSECTION   1  RUNOFF       .01 
XSECTION   2  RUNOFF       .01 

RAIN 
TABLE 

# 

ANTEC  MAIN 
MOIST  TIME 
COND  INCREM 

(HR) 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

PRECIPITATION 

BEGIN 
(HR) 

AMOUNT 
(IN) 

DURATION 
(HR) 

RUNOFF 
AMOUNT 
(IN) 

0 
0 

2.60 
2.60 

24.00 
24.00 

1.25 
1.83 

0 
0 

3.20 
3.20 

24.00 
24.00 

1.74 
2.40 

0 
0 

5.10 
5.10 

24.00 
24.00 

3.44 
4.24 

0 
0 

7.10 
7.10 

24.00 
24.00 

5.33 
6.21 

PEAK DISCHARGE 

ELEVATION 
(FT) 

TIME 
(HR) 

RATE 
(CFS) 

RATE 
(CSM) 

12.14 
12.08 

10.01 
17.83 

748.5 
1238.9 

12.13 
12.07 

14.07 
23.07 

1051.8 
1603.4 

12.13 
12.07 

27.55 
39.55 

2058.8 
2748.2 

12.12 
12.07 

41.97 
56.66 

3136.7 
3937.3 

Page 4 



12197_Revl.0UT 

TR20 RIS Pr'oQ^r 7?:39 !I5BftT!:?«ATnE0RT C0VINGT0N   F.N:12197.DAT BY:KPD 02/04/2006 DOB 1  SUMMARY 
REV PC 09/83(.2) 1,2,10 AND 100 YEAR EXISTING AND POST DEVELOPMENT PEAK RUNOFF PAGE   6 

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS  

ID (SQ MI) 1        2        10       99 

0 XSECTION    1 .01 

oxsECTiSrs i     Ji      io-01   i4-07   27-55   4i-97 

lEND^TI^BS   IN1  THIS   RUN 17-83 ""^ 39-55 ^ 

Page 5 



WATKK OIIAI-M V CAI.( tl.A I IONS 

GOAL: To si/c a Theoretical Underground SWM sand filler structure. 

TiitilPniini Sue Area - 
Ait'^ = TiMal nbting ImfK'rvK'j'. jiat 

ExiMinf Impmmw Aica »hkh l^ Anlki|>alid l.. he Di-Jurhnl unjtr RcJeicliipnirni 
Ratwtiiia m lniprr>«.iis Afta JI aK, ,.l KuMm^ lll«nvim area la per MDt ifqiurcmnilM 

Ai,,, • tapcrviKK Alia uikk-i proii,.^-,! Riik-ii-k.pmcra 
Iikrca^ m Impt-iMnus Aica 

LiiHc Impci iJMU^, Area U.rWau-rOuaJil)  • 

Dnoaigr Aii-a ('tmribiiini- HI tht t-ai iiii> 

I • pt-Kcm liii[vniou> .-\ii-a a 
I     pnvcM lnipiT\liiii* ,Vfa - 

K. - Vnluniftrk KuiwrK i^-ri   - 
R. = Vulunit-tiii RuikitK iitll   . 

P - IVvipitaU'ii LK-plh --- 

{     U.WMOOai     W 3150 ac 

( Ai l/Ii A 
(     3.85*10ai'. ^|(      t.ZWic 

SSmBia WATKR 01JAIH-> VQUMK REQUIRED: 
WQv • Water giulil) V.>Uin«' 
WQv -Waltr (,iu..i]H Vwlumr • P K 

10 m. x 

DJOS 

0.05 

042661 

m**, PrviMn**, (rile• ,( h.pur 3. ^Uon 3.4.3 I: Drj ,., «, pw^men, equ.vafcn. u, a. KM 2S« „l 

COMPtTE REOUIREI) 1 KMFORARV STnUAI.V 
V, ^, - Vulume nl lem|>>rao SUOft llll|Mllil • 
V,,,^, ^ Volurie tit lemptirary St.-rafi- Rmjuued i 

COMPUTE REQUIRED HRK-TREATMKNT VQU'ME: 
V,, - I'rc irealmem volume iet)uinil ~" 
Vp = Pre Ircamiem u'tume n-quueil 

*- " ILI JOOn tl |W» 3.110 fi  (D) 

OUN   K 

0.009  H 

A )\l 12 
"(.llOav )|/ 12 

0.75 
0.73 

n a 
a H 

1(10 

IIMI 

4I.K5 

* 

11= 

14262 63 cf 

14262.63 cf 

«.2tan«.' 
i IdKKl* 

lO^HKlai 

(IMMOIIa^ 

6.41(100 ae 

3.250* 

3 »54<IO ae 

4(ll-l« -I 
137 AMI \ I 

111.551 si 
2h.M(KI 

O.OdOs I 

27w.22((sl 

I41.5:ONI 

167.KM) s I 

4(11.IKK vl 

41 K5   0» 

0.43 (tri'nuk'Mt'n manual, pafe 2-2i 

lOin- (l:ritni deM^n manual, pa^'e 2 li 

l).32743 at It i42b3.Mil 

I- 

106WiS>7 el (required. 

3565.66 el (required I 

Vnurf (punkdl 

ZttXr•""'"^ -'^^'--^'-^'^^^^-c-e^^^^^m^^^^^^^^ luI«at„.U^e,,..,nmi„re.1,.,al 

LIMJC MIMWM stikl AH. ABhAJif J-Kt JStAIMtNJ 

A^l     Sudate Area lor Fid Seaimeiiial».n bavui = 
AJ = Surtaee Area l..r lull Sedamnnn B..MII - 

••- « <Li 30.00 n (Wi 

<*** 

1 ""*6 " *Q\ )=    (FromtlCMfnmanual. Pafe 3 Wi 
( 0.066 » I4262.6.UI       l= (MM? sq n. (require!I 

1.260 NH It. (pr..Vid.-dl 

Ml K   • IMkl ( 1)\1\(,I(IN 
kill 



4:(M)ft 

d= 1.(10 li 
»= -VI (K) ft. 
U 42 IK) ft. 

111)1 W Ml K IP IXIKI ( ()\ IN(,1()\ 

kl'l) 

(OMPlilE KKQUIKKI) KII.TKK BKU ARkA 

d, - IX-plh ill I IIUT Ho) MHIft 

l. = (-.«-llk«.nlnlPirm.Mh.l1|)- 1 S n/dj) i Iromik-Mgn nunual. Paee 3.40) 
h1 = ll<-jdAh,.^lilicrB<-ll uvni lueawnwri 

I, = Tim-loDiain litter lkd= lATlhjs llrum JeMfn nunual. Pa^ V-IO) 
n   P<iniMi> nl Saiid 114 

(     l43U.«3cf   M lOBfl >/|l       3.5 flAl;,) ), 0.50 ft      +        2.001*.       K 1.67 days )|=       l^S^Usqlt 
l"5na-, 30ft,Wl 3150^ ft (pruvidedl OJ^ 

WA TKR OUAUTY VOLUVIK PKOVIUK1) IS AS FOLIOW: 

1). f retrtalmtnl vulumf iiruondtil I wtt uool and volume abovt wet pooll • 
a. Volunwnl^,,,.,!. ,      ft.,,,,, ,„ p,,.,   K WkJ,h KUllh = .   |«'" 

V.lunr.n^piKiU , 3 ft » Km H 42 ft        ,=    371IOcf t 

b. Vi.lumr abmc».-, p,H.| -     I I I),, M „, n „ 42 n )=    I260tl 

2). Temporary pomlini; voluim. urovi,!.^ above surface area of tilterine system | V-_rl: 

V,^. = (Mllface area of sand filler)!depth ot lemp. ponding above filler bed) 
V = 

""'i (       3150 sq. ft  K I.UIlt i 

J. Temporary volume provided within the filler bed I V.|: 

V, = (surface area of surface sand lihenidepdi of filler bed)(porosity of sand filler) 
V = 1 I 3.15()v|  ft      M 2(10ft , 04 , 

CHFX K THMI-ORAKY V<H.t MK QK STORAGE PROVinKn 

lotal volume of storage provided = I V w v 
Total lemporary volume of storaae provided = ,        nu.. f , ,,!! , P ' W"      "       '•2«Uf     "<      3'150rf      W       i53'cl       I. 10.710., 0:459^ ft,pr,.^, 

rhus: ia7IOrf(|inn.l<kd)    > 11*97,,       I re quu«) lemp ^.n.^ a 751 ol WQv I 

Thus: theoretically pretreatment and Ireatmem requirement have been met. 

v.. 



APPENDIX "A" 



SOIL SURVEY OF CITY OF BALTIMORE, MARYLAND 

Tidewater Soil Survey 
361500 361600 361700 

0       50     100 150   300 

(JSDA -NMnral Knuurrn 
«•• (i.ii«rr>«lH.n VriKr 
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SOIL SURVEY OF CITY OF BALTIMORE, MARYLAND 

Tidewater Soil Survey 
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MAP INFORMATION 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 

Coordinate System: UTM Zone 18 

Soil Survey Area: City of Baltimore, Maryland 
Spatial Version of Data: 1 
Soil Map Compilation Scale: 1:12000 
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The orthophoto or other base map on which the soil lines were compiled and ; 
digitized probably differs from the background imagery displayed on these maps; 
As a result, some minor shifting of map unit boundaries may be evident. i 
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STV Incorporated 
7125 Ambassador Road 
Baltimore. Maryland 21244-2722 
Tel. (410)944-9112 
Fax: (410)298-2794 

Project Name: Tidewater @ 
Port Covington 

Project No.:    312197 
Computed By: KPD 
Checked By: 
Date: 2/10/2006     Sheet No. 

ENUNEKR'S OPINION OF DEVELOPMENT COST ESTIMATE 
FOR 

TIDEWATER @ PORT COVINGTON 
THEORETICAL SAND FILTER STRUCTURE 

Item 
No. 

Item Description Unit Approx. 
Quantity 

Unit 
Price 

Total 
Price 

1 EXCAVATION C.Y. 700 10.00 7,000.00 

2 
INCLUDING THE INLET/DIVERSION 
STRUCTURE LS 75,000.00 75,000.00 

3 30" MANHOLE FRAM AND COVER EA 3 400.00 1,200.00 
4 24" MANHOLE FRAM AND COVER EA 1 400.00 400.00 
5 PERFORATED PVC PIPES L.F. 340 20.00 6,800.00 
6 I2"0ULETPVCPIPE L.F. 60 30.00 1,800.00 
7 3" DEWATERING VALVE EA 1 200.00 200.00 
8 ASTM C-33 SAND TON 260 30.00 7,800.00 
9 ASSHTO-M-43 GRAVEL TON 110 30.00 3,300.00 
10 FILTER FABRIC S.Y. 600 2.00 1,200.00 

TOTAL ESTIMATE COST $104,700.00 
10% CONTINGENCY $10,470.00 
TOTAL COST ESTIMATED $115,170.00 
USE $115,200.00 

1             1 1 

l:\PROJECTO0312197\0312197_0001\50_Discipline lnlormation\S3_CivilVSWM-RevisedSileLayout\THEORETICAL-SWM-SANDFILTER-COSTEST.xls 
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LEGEND: 

VICINITV MAP 
SCALE:1" - 2,000' 

3.8?" 

EXISTING  CONTOUR 

EXISTING  SPOT ELEVATION 

100  YEAR  FLOOD  PLAIN 

EXISTING  IMPERVIOUS AREA PER 
FIELD  INSPECTION ON 08/18/05 

DRAINAGE  AREA LINE 

TIME OF CONCENTRATION  LINE 
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MAY    3 2006 

CRITICAL AREA COMMISSION 
Chesapeake & Atlantic Coastal Bays 

STV Incorporated 
engineers /architects /planners /scientists / construction managers 

7125 Ambassador Road   Baltimore, MD   21244-2722   (410) 944-9112 

REVISIONS 
NO. DATE 

3/23/06 

DESCRIPTION 

REVISED  PER  AGENCY   COMMENTS 150 100 

C3 F^ /^l 

50 100 

125 75 25 50 150 

PLAN PREPARATION 

DRAWN   BY: SRB 

DESIGNED   BY: KPD 

CHECKED   BY: DSS 

DATE:   FEBRUARY   16,2006 

SCALE: 1"  -  50' 

61-0312197 

STORMWATER   MANAGEMENT 
DRAINAGE   AREA  MAP, EXISTING   CONDITIONS 

TIDEWATER   ©   PORT   COVINGTON 

WARD   24 

321 CROMWELL   STREET 
BALTIMORE. MD, 21230 

SECTION   6      -     BLOCK   1053 -     LOT   011A 
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