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HELP SAVE THE CHESAPEAKE BAY





How Do We Calculate the Pollution-Reduction Impact of Your Actions?
Our estimates of how much pollution you can save from washing into the Chesapeake Bay over the next 20 years are very rough estimates.  These are not exact numbers you can quote to several decimal places (!  Because what gets measured gets done, however, we believe it is very helpful to give you an idea of the magnitude of the impact you can have by taking certain actions.  Please keep the roughness of these estimates in mind when you quote these numbers.  

We have defined the pollution you save as the pounds of nitrogen and phosphorus that you are saving from washing into the Chesapeake Bay over the next 20 years as a result of your actions.  These nutrients are the largest pollutants to the Bay and cause the algae blooms and resulting dead zones that are killing the Bay.  The third major contributor to the Bay’s problems is sediment that clouds the water and chokes off Bay grasses.  Actions you take to reduce the sediment load to the Bay are also very important, but are not included in our calculations.  

Why 20 years?  Some of the actions you take will have very long-term effects on the Bay.  Planting a seedling tree will not make much difference for awhile.  However, once the seedling grows into a majestic oak tree, it will do wonderful work absorbing nitrogen dioxide and other particulate matter in the air, reducing runoff and, as a result of slowing down winds and shading buildings, reducing electricity consumption.  Other actions that also have a long-term impact include upgrading your septic system and buying low-polluting car.  By calculating the septic system’s impact over 20 years and the low-polluting car’s impact over 5 years (our guess as to how long you’ll be driving it), we can show you the major difference the decisions you make today will have on the Bay.  
If you have already made decisions that reduce the amount you pollute, such as driving a hybrid car, upgrading your septic system or not fertilizing your lawn, it seems only fair to give you credit for being environmentally aware.  So the numbers we report to you include pollution reduction savings for these actions.  However, the numbers we report to BayStat and the press about how much Bay Heroes have reduced nonpoint source pollution will not include credit for these previous actions.  
REDUCING YOUR FERTILIZER USAGE
It is typically recommended that you apply 1 pound of nitrogen fertilizer per 1,000 square feet of lawn
.  Fertilizers often have a 3:1 ratio of nitrogen to phosphorus.   We have estimated that half of your total acreage is not fertilized because it is covered by your house, driveways, sidewalks or other landscaping.  Finally, we’ve assumed that 50% of the fertilizer you apply to your lawn will eventually end up in the Bay.   If you live near the water, this probably underestimates the amount that will eventually wash into the Bay. 
The calculation for someone who owns a lot of between ½  - ¾ acres and who fertilizes once per year is as follows:




.625 acres of lot




* 43,560 square feet per acre

* .50 percentage lawn to be fertilized




* 1.3 pounds nitrogen + phosphorus applied per 1000 square feet




* .50 percentage that reaches the Bay eventually





8.8 pounds nitrogen & phosphorus per fertilization
If you historically have not fertilized and will not fertilize in 2009, we give you credit for not fertilizing once this year in your pollution-reduction calculations.
UPGRADING YOUR SEPTIC SYSTEM
Using their Watershed Model, the Chesapeake Bay Program estimates that conventional septic systems release an average of 3.4 pounds of nitrogen per person per year
 to the local water body, a number substantially higher than that released by public sewage treatment plants.  If you upgrade your septic system to an advanced nitrogen-reducing system, the amount of nitrogen released should be reduced by at least 50% or 1.7 pounds per person per year.  Since your septic upgrade will reduce the pollution delivered to the Bay in each of the next 20 years, the calculation for a three-member household is as follows:  





3 people in household





* 1.7 pounds nitrogen saved per person per year





* 20 years                                                                    





102 pounds nitrogen saved

PICKING UP DOG POOP AND OTHER ANIMAL WASTE

Cat and dog feces contain about 0.7% nitrogen (N) and .25% phosphate (P2O5)
.  Over time, poop on the ground will degrade and this nitrogen and phosphorus will be carried to the Bay.  For simplicity purposes, we have given you pollution-reduction credit for 1% of the poop that you properly dispose of in the trash.  
RAIN BARRELS

In an average year in Maryland, 30,500 gallons of rain will run off a 30-foot by 40-foot roof.   If you install rain barrels to collect the rainwater that runs off your house’s roof in a storm, you can decrease the stormwater that runs into the Bay carrying pollutants.  

A study done by the U.S. EPA Office of Water done in Milwaukee found that adding a rain barrel can save 6,500 gallons of runoff per year
.  This number is probably conservative for the Chesapeake Bay region, but we’ll use it under the assumption that you won’t always remember to drain the rain barrel between storms.

A study done by in the Washington, D.C. area in 2001 found that rain barrels contained high concentrations of some pollutants, including nitrogen and phosphorus.  Specifically, the concentrations of nitrates and total phosphorus they found were 1.66 mg/liter and 0.15 mg/liter respectively
.   Since this is close to the mean concentrations of 1.80 mg/liter total nitrogen and 0.13 mg/liter total phosphorus that Schueler established in 1987
 for calculating pollution loads, we’ll use the latter numbers in our analysis.  Larger roofs clearly need multiple rain barrels to catch the majority of the rainwater.  For each rain barrel up to four that are installed, we will give you credit for 0.1 pounds pollution saved per year.   





6,500 gallons per year per rain barrel





* 3.785 liters/gallon






* 1.93 mg/liter nitrogen & phosphorus






* .001 grams/milligram






* .002205 pounds/gram






0.1 pounds pollution per rain barrel per year
CREATE A RAIN GARDEN IN YOUR YARD

The effectiveness of your rain garden in reducing pollution correlates directly with the volume of rainwater it is able to absorb, thus keeping the water from flowing into storm drains or directly into nearby creeks and streams.  A medium-sized rain garden might be designed to absorb the rain from 1000 square feet of impervious surfaces such as driveways and roofs.  With average rainfall in Maryland, this would keep 0.11 pounds pollution from the Bay each year.  Since it is unlikely you will get rid of the rain garden once you’ve created it, we will give you credit for 20 years of pollution savings.





1000 square feet of impervious surface






* 40.8 avg. inches rain per year in Maryland






* 0.083 feet/inch






* 7.4805 gallons/cubic feet






* 1.93 mg/liter nitrogen & phosphorus






* .001 grams/milligram






* .002205 pounds/gram
0.11 pounds nitrogen & phosphorus per year

* 20 years   
2.2 pounds nitrogen & phosphorus pollution saved

GROW OYSTERS UNDER YOUR PIER

According to the Chesapeake Bay Foundation’s oyster expert, Stephanie Reynolds, an adult oyster can filter up to 50 gallons of water per day, removing plankton (nitrogen- and phosphorus-containing algae) and sediment from the water.  As the oyster digests the plankton, it excretes the nitrogen, phosphorus and undigested plankton as feces which fall to the bottom.  If the Bay bottom contains sufficient oxygen, these feces will eventually decompose, releasing nitrogen gas which rises to the surface.  At the same time, the oyster turns the sediment into “pseudo-feces” that falls to the bottom.
The University of Maryland’s Roger Newell has found that an adult oyster living on a healthy reef in an oxygen-rich environment can remove 0.27 grams phosphorus and 0.75 grams nitrogen from the Bay each year.  To maximize the benefit for the Bay, we strongly recommend that you work with a group such as the Chesapeake Bay Foundation that provides oysters for you to grow under your pier for a year and then plants them on a healthy reef.  If you grow 2000 oysters in your float for one year and then transplant them to a reef, the oysters you have “foster parented” will remove roughly 28 pounds of nitrogen and phosphorus from the Bay over the next 20 years
.  This assumes that 90% of the oysters survive each year.  
2000 oysters
* 90% survive each year

12,392 oyster-years of filtering between ages 3 and 20

* 1.02 grams nitrogen & phosphorus per year

* .002205 pounds/gram






28 pounds nitrogen & phosphorus removed
PLANT TREES

Planting a tree is estimated to reduce stormwater runoff by 30,000 gallons over the first 20 years of its life, thus saving 0.5 pounds of nitrogen and phosphorus pollution from the Bay
.  
30,000 gallons stormwater runoff saved






* 3.785 liters/gallon






* 1.93 mg/liter nitrogen & phosphorus






* .001 grams/milligram






* .002205 pounds/gram






0.5 pounds pollution saved per tree planted 

During this same 20-year period, it is estimated that the tree will absorb about 2.5 pounds of nitrogen dioxide (NO2) from the air
.  Since it is estimated that 26% of deposited nitrogen eventually enters the Bay, we will give credit for saving an additional 0.6 pounds of pollution for planting this tree.  So each tree you plant will be considered to save 1.1 pounds of pollution from the Bay.
DECREASE THE AIR POLLUTION FROM YOUR CAR
Your vehicle’s nitrogen oxide emissions are heavily dependent upon the make and age of your vehicle.  Chesapeake Bay Foundation provides the following estimates:

[image: image3]
If you are driving a low-polluting car, we want to give you credit for it.  We will use a 2003 light truck producing 0.6 grams NOx/mile as our comparison.  Therefore, if you drive a 2006 hybrid 15,000 miles per year, we will give you credit for saving 1.5 pounds of pollution per year from the Chesapeake for five years.  





0.6 – 0.02 = 0.58 grams/mile savings in NOx emissions






* 15,000 miles






* 0.30 pounds N per pound NOx









* .0022 pounds per gram






* 0.26 deposited to the Bay






1.5 pounds nitrogen saved from the Bay per year





* 5 years (estimated length of time you’ll own the car)






7.5 pounds nitrogen saved from the Bay

We also want to give you credit if you drive fewer miles in 2009 versus 2008.  So if you drove 20,000 miles last year in a 2003 light truck and only 15,000 miles this year, you will get credit for saving 0.5 pounds of pollution from the Chesapeake this year.





5,000 fewer miles driven






* 0.6 grams NOx/mile






* 0.30 pounds N per pound NOx









* .0022 pounds/gram





* 0.26 deposited in the Bay






0.5 pounds nitrogen saved this year
REDUCE YOUR ENERGY CONSUMPTION
We’ve used the Chesapeake Bay Foundation’s estimates as follows:


So if someone committed to save 10% of their average ($100 - $200/month) electricity bill in 2009, we would credit them with saving 0.4 pounds of pollution from the Bay.




$150/month average bill





* 10% reduction





* 12 months/year





* 8.55 kilowatt-hour per dollar





* 0.003 pounds Nox per kilowatt-hour





* 0.30 pounds Nitrogen per pounds Nox





* .26 percent air pollution deposited in the Bay





0.4 pounds nitrogen saved from the Bay

FOOTNOTES



The emissions rates are dictated by the EPA vehicle emissions standards and when they became effective.  We simplified the various standards and model/year information to the following table. 





NOx Emissions (grams/mile)





Model Year�
Car�
Light Truck�
Heavy Truck�
Hybrid�
Diesel�
�
1980 and earlier�
2.0�
3.1�
3.1�
N/A�
2.0�
�
1980 – 1993�
1.0�
2.3�
2.3�
N/A�
2.0�
�
1994 – 1999�
0.6�
0.6�
0.97�
0.6�
1.25�
�
2000 - 2003�
0.3�
0.6�
0.9�
0.3�
0.9�
�
2004 - Present�
0.07�
0.2�
0.6�
0.02�
0.9�
�



The applicable emissions rate is multiplied by the miles traveled. We convert grams to pounds by multiplying by 0.002 lb/g and then convert NOx pounds to pounds of nitrogen by multiplying NOx by 0.30. We multiply the resulting emissions by a delivery factor of 26%. This number is based on an estimate from the Chesapeake Bay Program of the percentage of deposited N that is delivered to local waters.  


Source:  “� HYPERLINK "http://www.cbf.org/yourbayfootprint/how_did_we_calculate.pdf" ��How Did We Calculate the Footprint�”, Chesapeake Bay Foundation














For users who provide an estimate of their electricity bills, we take the mid-point of the estimated range and divide by the 2008 average cost of electricity in PA, MD, VA, and D.C. (11.7 cents per kilowatt-hour) from the Energy Information Administration (EIA), to come up with the electricity used. We multiply this number, or actual electricity use if provided by the user, by the average NOx emissions factor (0.003 lbs of NOx per kWh) from the PJM, the regional electricity grid.   We multiply the resulting emissions by a delivery factor of 26%. This number is based on an estimate from the Chesapeake Bay Program of the percentage of deposited N that is delivered to local waters.  Finally, we convert NOx to N by multiplying by 0.3.  


Source:  “� HYPERLINK "http://www.cbf.org/yourbayfootprint/how_did_we_calculate.pdf" ��How Did We Calculate the Footprint�”, Chesapeake Bay Foundation
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� Assumptions by the Chesapeake Bay Foundation’s oyster expert, Stephanie Reynolds.


�An estimate by Mike Alonzo of Casey Trees using the Stratum model for a tree planted near the street whose canopy extends over the roadway.


� Estimate by Mike Alonzo of Casey Trees.





