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APPENDIX A2.10 
CALCULATION OF WATER USAGE AND DISCHARGES 

IN NEW COURT FACILITIES 
 
 
1.0  INTRODUCTION 
 
The purpose of this Appendix is to provide concise direction to DESIGNERS when calculating and 
documenting potential water usage and subsequent wastewater discharges for use in MEPA threshold 
determinations and sewer permit submissions.  This Appendix is provided solely for new court facilities 
(not renovations).  This Appendix is not designed to estimate the number of fixtures required by the 
Massachusetts Building Code, nor the size of required piping and pumps.  This Appendix shall be used by 
DESIGNERS to provide consistency in calculating expected water demand; and a conservative estimate 
of wastewater discharges. 
 
DCAM has received documents that vary substantially in the approach and methodologies used in 
estimating water consumption and wastewater discharges.  These estimates are then used in the evaluation 
of permitting requirements.  The variability in the estimation process has significant adverse effects on the 
project’s schedule and budget.  DCAM requires that DESIGNERS use the subsequent methodology in 
estimating water consumption and wastewater discharge quantities for permit applications for new court 
facilities.  DCAM requires that DESIGNERS adhere to the requirements contained herein.   
 
Note that design of a new court facility is an iterative process during the Study and schematic design 
phases.  As such, it may require reassessment of water usage and wastewater discharge as the courthouse 
evolves to its final configuration. 
 
 
2.0  OBJECTIVES 
 
The objectives of this Appendix are: 

 
• To provide a brief synopsis of the methodology’s development and background; 
 
• To identify the minimum information and details necessary for estimating expected water 

consumption in a court facility, based on number and size of the courtrooms as well as 
expected square footage associated with transaction areas; 

 
• To standardize procedures for estimating water consumption and subsequent wastewater 

discharges associated with court facilities; and 
 
• To prescribe that the DESIGNER provide DCAM with quality documentation that can be 

used by DCAM in making informed decisions on permitting obligations. 
 
Note that water consumption and wastewater discharge estimates should be refined as the design process 
proceeds and as improved water conservation equipment and technologies are incorporated into the 
design. 
 
 
3.0 COURT FACILITIES OPERATIONS 
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Court facilities are unique structures and are not readily compartmentalized into typical office building 
methodologies with regard to occupancy.  Typically office buildings are designed and constructed to 
optimize use of floor space and maximize the number of employees that can be accommodated.  
However, courthouses are public buildings where the majority of the users are transient occupants (i.e., 
jury pool) and the number of full-time occupants is generally less than 300 staff.  In addition, due to the 
fact that the facility is designed to express solemnity, stability, integrity, rigor and fairness of the 
American judicial process, courthouses are generally more spacious.   
 
Unlike courthouses, typical office buildings provide for food preparation and service.  Courthouses do not 
have food preparation or services available, other than vending machines and perhaps a kiosk to purchase 
coffee.  This, coupled with the relatively small full-time staff, does not result in the typical demands on 
water consumption or the subsequent wastewater discharges that you would expect in a similarly sized 
private office building. 
 
Some of the key elements of a courthouse that further differentiate these structures from other office 
buildings are the following: 
 
1. Courtrooms of various sizes and functions; 
2. Separate circulation zones for public, restricted and secure movement; and  
3. Court facilities. 
 
Each of these elements is briefly discussed below. 
 
Courtrooms 
 
Courtrooms are traditionally sized based on the type of court. They can range from 1,200 square feet for a 
small courtroom to 2,500 square feet for an Extra-Large courtroom with detainee dock.  A significant 
portion of the courtroom extending from the bar to the back of the judge’s bench, referred to as “the 
well”, has a limited number of personnel that are allowed in this space.  These occupants include the 
judge, court officers, court reporters, and defense and prosecution attorneys.  In addition, the members of 
a jury, when empanelled, occupy this area. The well may cover 1,600 square feet but may have a 
maximum number of 37 people.  Beyond the well, there is spectator seating, which may have no 
spectators or be fully packed.  As such, courtrooms do not reflect typical office types of use and do not 
lend themselves to typical office building methodologies when calculating water use. 
 
Separate Circulation Zones 
 
Unlike normal office spaces, courthouses require three separate and distinct secure circulation zones for 
public, restricted, and secure movement.  Public circulation requires a single controlled entry, but allows 
free movement within the public areas of the building.  Restricted circulation has a controlled interior 
entry and is limited to judges, court personnel, and official visitors.  Secure circulation is intended for 
prisoners and is controlled at all times.  None of these groups should come into contact with each other, 
so that an impartial and fair trial can be held (i.e., the members of a jury should not see a defendant in 
handcuffs prior to seeing the individual in the courtroom).  This division of pathways combines to 
increase the number of hallways, which is not typical for other buildings. 
 
 
Court Facilities 
 
Each courtroom is made up of a number of support rooms for conducting courtroom business.  These 
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include ancillary offices, jury facilities, judge’s conference rooms, judge’s robing rooms/chambers, news 
media rooms, small holding area for detainees, and administrative support offices.   For a large courtroom 
covering 2,500 square feet, the required ancillary space is approximately 2,200 square feet.  As such, 
there is almost an additional 90 percent of ancillary space for each courtroom. Note that the individuals 
who occupy the ancillary space are the same individuals that occupy the courtroom.  These spaces are not 
all occupied simultaneously.   
 
 
4.0 DISCUSSION 
 
Anticipated water consumption for new courthouse facilities is comprised of domestic uses (drinking and 
sanitary), janitorial activities, and provision of makeup water to mechanical systems (HVAC, electrical 
and plumbing).  Development of estimated quantities can be calculated through many methods including: 
use of standard engineering practice; actual values from similar structures; egress analyses, codes; or from 
regulations such as Title V (310 CMR 15.000).  However, many of these methods overestimate the 
quantities in order to ensure excessive safety factors.  In so doing, methods fail to take into account the 
unique operation of court facilities.  This difference becomes important during the permitting process, 
such as evaluation of the Massachusetts Environmental Protection Act (MEPA) or determining if an on-
site septic system is viable from a permitting prospective.  It is also important to recognize that the Title V 
values are for domestic water consumption, i.e., drinking fountains and sanitary uses, but not for 
mechanical wastewater from boiler blowdown, etc. 
 
4.1 Water Consumption 
 
Domestic Water Consumption: Title V 
 
Normally, the use of values presented in the Title V regulations (310 CMR 15.203(2) through (5)) can be 
used to assess potential water use for many types of structures such as office buildings, schools, and 
commercial establishments. Courthouses, however, are not among the listed structures.  An argument can 
be made that a courthouse can be considered an office building; however, this approach will overestimate 
the values as many courthouses have a significant square footage (particularly in courtrooms), which is 
not fully utilized on daily basis but may be required for special trials.  Use of only square footage will 
severely overestimate water usage. 
 
Domestic Water Consumption: Existing Courthouse Comparison 
 
Based on discussions with the Massachusetts Department of Environmental Protection (MassDEP), the 
lack of specifically listing courthouses in 310 CMR15.203(2) through (5) requires the DESIGNER to use 
the procedure in 310 CMR 15.203(6), presented below: 

 
“(6) Facilities other than those listed in 310 CMR 15.203(2) through (5), and 
nonresidential facilities with unique design features that result in significantly 
different design flows than those listed above may apply to the Department for a 
determination of design flow using actual meter readings of established flows 
from existing or similar installations without the need for a variance pursuant to 
310 CMR 15.410 or 15.416. Prior to making a determination the Department 
will consult with the local Approving Authority. For state and federal facilities, 
the Department may also establish system design flows other than those listed 
above using actual meter readings of established flows from existing or similar 
installations. Any design flow established by the Department pursuant to 310 
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CMR 15.203(6), shall be based on 200% of average water meter readings in 
order to assimilate maximum daily flows or on other methods determined to be 
appropriate by the Department.” 

 
Evaluation of existing courthouse water consumption rates could be used to develop water consumption 
rates that could then be doubled as per MassDEP regulations for Title V purposes.  DCAM reviewed the 
concept of the use of design flows for Courthouses based on 200 percent of average water meter readings 
from other courthouses of similar size in order to assimilate maximum daily flows for facilities not listed 
in 310 CMR 15.203(2) through (5).  However, variables such as number and types of courts, as well as a 
courthouse’s square footage, do not lend themselves to easily comparable values.  In addition, many of 
these facilities are antiquated and overcrowded; further making comparisons difficult and resulting in a 
situation ripe for overestimating required quantities. 
 
Domestic Water Consumption: Composite Approach 
 
DCAM, as part of a new courthouse construction in Plymouth, negotiated with MassDEP regarding the 
permitting of a Title V system.  The result of the negotiation was an understanding that, based on the 
language listed in 310 CMR 15.203(1), wastewater flows for activities listed in the referenced section 
could be assembled into creating a composite wastewater discharge value.  DCAM based that 
interpretation on the phase "… Actual water meter data shall not be substituted for the design flow 
criteria for the activities listed below…" 
 
MassDEP and DCAM agreed that a composite approach to courthouses was appropriate.  DCAM 
constructed a water consumption model by defining components/activities in the courthouse similar to the 
activities identified in 310 CMR 15.203(3).  Typically, the courthouse contains the following two 
components/activities: 

 
• OFFICE BUILDING, which is used for all transaction activities such as paying traffic 

tickets, etc.; and 
• ASSEMBLY, which covers all courtrooms and hearing rooms. 

 
The approach sums the applicable gallons per day by the unit for each component/activity and generates a 
composite value for the Courthouse.  The agreement was that court functions would be estimated on the 
basis of 3 gallons per person per day and that transaction areas would be computed on the office value in 
310 CMR 15.203(3) of 0.075 gallons per square foot per day.  The 3 gallons per person per day value is 
shown in 310 CMR 15.203(3) and is for Theaters Auditorium.   
 
DCAM believes that the development of a composite water consumption quantity based on the activities 
within the courthouse fulfills the intent of the regulations and provides a conservative estimate of water 
consumption for domestic water consumption rates for the Courthouse. 
 
The types of courtrooms and estimated occupancy values are presented below: 
 
 
 

Court Room Size Occupancy per Court Room Maximum Occupancy 
Extra-Large  120 to 170 (w/ 16 person jury) 170 

Large  80 to 110 (w/ 16 person jury) 110 
Medium  60 to 75 (w/ 8 person jury) 75 

Small  45 to 55 (no jury)  55 
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Mechanical Water Consumption 
 
Mechanical systems such as cooling towers, boilers, etc. require makeup water to offset losses due to 
evaporation, boiler blowdown condensate, and other wastestreams associated with mechanical equipment.  
The volume of water necessary for use in the mechanical systems is a function of the types of equipment 
and water conservation methods.  In addition, water consumption is impacted by the time of year; cooling 
towers may require several thousand gallons per day during the summer months to offset evaporation 
whereas, the quantity necessary in the winter months may be relatively small. 
 
4.2 Wastewater Estimation 
 
Domestic Wastewater Discharges 
 
Domestic wastewater discharges are associated with sanitary, shower, laundry, food preparation and other 
similar activities.  Typically, the estimated water consumption estimates are either used directly to 
estimate wastewater discharges or are reduced by a factor between 0.2 and 0.4.   As courthouses do not 
have or have a negligible amount of these activities, it is expected that the domestic wastewater estimates 
should be lower for the courthouse.  However, in the interest of being conservative, domestic wastewater 
discharge quantities are assumed to be identical to the domestic water consumption values.  
 
Mechanical Wastewater Discharges 
 
The mechanical systems may have a relatively small quantity of wastewater that requires management. 
The quantity of this non-domestic wastewater is a function of the equipment, operation, maintenance, 
layout and other factors.  DCAM has traditionally used a factor of 0.005 per building square foot to 
estimate the quantity of non-domestic wastewater. 
 
In urban environments, these quantities are typically discharges to sanitary sewers.  However, in more 
rural settings, the mechanical wastewater can not be discharged into Title V system.  In these instances 
treatment of the wastewater may be required before disposal either off-site or into a system designed in 
accordance with Underground Injection Control regulations (310 CMR 27.00). 
 
 
5.0 METHODOLOGY EXAMPLE 
 
In order to illustrate the procedures for estimating water consumption, the following example is provided. 
 
EXAMPLE 
  
Domestic Water Usage 
 
A proposed new Courthouse is projected to be an approximately 185,000 gross square foot structure, 
housing 11 courtrooms.   The size and number of occupants for each courtroom are shown below: 
 

Court Room 
Size 

Number of 
Courtrooms 

Occupancy per 
Room 

Total Number 
Of Persons 

Extra-Large 2 170 340 
Large 5 110 550 
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Medium 3 70 210 
Small 1 55 55 

TOTAL 11  1,155 
 
 
As explained in Section 4.1, the occupants of the courtrooms are assumed to need 3 gallons per person 
per day.   For the example above, this equates to 1,155 persons times 3 gallons per person per day or 
3,465 gallons per day.  As explained in Section 4.1, this assumes that all courtrooms are fully occupied, 
which is a very conservative estimate, as courtrooms typically have between 25 to 50 percent occupancy. 
 
In addition, approximately 26,000 square feet of the new Courthouse will be used as transaction space 
and will be configured similar to general office space.  Using the 0.075 gallons per day per square feet for 
office space, as described in Section 4, yields 1,950 gallons per day {26,000 sq. ft. times 0.075 gallons 
per day per square foot.}. 
 
To estimate the total domestic water consumption associated with the proposed Courthouse, the 
courtroom associated water is added to the office space related water for a total of 5,415 gallons per day.   
 
Mechanical Water Usage 
 
Mechanical water consumption is dependent upon the types of equipment necessary to operate the 
courthouse.  As discussed in Section 4.1, the quantity of water required will vary according to the season, 
with the summer usage being significantly greater than the winter months.  For purposes of this example, 
an estimate of approximately 5,000 gallons per day may be required during the summer months.  
 
Domestic Wastewater Discharge 
 
As discussed in Section 4.2, the domestic wastewater quantity is assumed to be identical to the domestic 
water consumption of 5,415 gallons per day.  
 
Mechanical Wastewater 
 
As explained in Section 4.2, various mechanical systems within the courthouse require water for their 
operations.  For this example, the 185,000 square foot building is expected to require approximately 925 
gallons per day {185,000 square feet multiplied by 0.005 gallons per building square foot}. 
 
Example Summary 
 
The information developed as part of the example can be used in assessing water consumption and 
subsequent wastewater discharges from courthouses to city sanitary systems or to on-site septic systems.   
The maximum estimated water consumption would be approximately 11,000 gallons per day during the 
summer months.  If the courthouse will connect to a city system, then the domestic wastewater quantity 
should be added to mechanical wastewater discharge quantity and would be 6,340 gallons per day.  
However, if an on-site system is required, then the domestic wastewater (5,415 gallons per day) can be 
discharged to the on-site system but the estimated mechanical wastewater (925 gallons per day) would 
require treatment or storage for off-site disposal. 
 
 
6.0 DOCUMENTATION 
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Reports prepared for DCAM shall be prepared in a professional manner and shall be peer-reviewed by a 
principal of the firm to ensure the accuracy of the assumptions and information presented therein.  All 
reports submitted to DCAM shall contain the following: 
 

• Proposed Project description including the status of the study or design (i.e., end of study or 
schematic design); 

 
• Summary of key components of the new court facilities including the gross square footage, 

number and types of courtrooms, and the estimated transaction square footage;  
 

• Source of data used for the mechanical system estimates; and  
 

• Identification of data gaps that require additional input for refinement of the estimates (i.e., 
estimated size of cooling towers). 

 
The DESIGNER shall provide an electronic file of all contents of the report including, but not limited to, 
drawings, text, and appendices.  See the Designer's Manual for electronic formats and media. 
 
 
7.0 SUMMARY 
 
The methodology presented in this document is to be used by DESIGNERS in estimating water 
consumption and wastewater discharges.  The methodology uses a number of conservative assumptions 
and is appropriate for developing estimates in the study or schematic design phases of the project.  The 
DESIGNER may use actual values from the HVAC consultants on the project team but must clearly 
indicate the source of values used. 
 




