ACPS Actual and Projected Enroliment
As of 1-6-10

Corrected Projections

FY2007 . FY2008  FY2009 . FY2010 . EY2011 FY2012 FY2013 FY2014 EY2015 FY2016

Sept Sept Sept Sept Projected. Projected . Projected : Projected: Projected. . Projected

PK PK 188 155 124 116 119 121 123 125 127 129 1.8%
Lower K 1,038 1,057 1,179 1,236 1,298 1,314 1,330 1,346 1,363 1,381 1.9%
1 945 1,036 1,111 1,184 1,208 1,265 1,280 1,296 1,312 1,328 1.9%

2 861 886 1,023 1,093 1,139 1,159 1,216 1,231 1,247 1,262 2.4%

Upper 3 873 826 889 999 1,063 1,110 1,125 1,180 1,195 1,211 3.3%
4 776 836 820 879 967 1,033 1,075 1,002 1,145 1,160 | 4.7%

5 730 780 834 809 850 937 998 1,039 1,054 d,106 [ 5.3%

Middle School 6 705 706 766 767 755 765 798 830 854 845 1.6%]
7 709 686 709 753 738 774 784 820 852 879 2.6%

8 719 683 706 725 765 750 788 798 834 866 3.0%

High School ] 698 731 751 741 727 767 752 790 800 836 2.0%
10 720 720 786 813 737 724 763 748 786 796 0.4%

1 691 742 756 766 806 730 717 756 741 779 0.3%

1.8%

-4.9%

10,332 11623 12,002 12310 12534 12819 13109 = 13,358

Annual Growth 2.2% 6.3% 3.5% 3.3% 2.6% 1.8% 2.3% 2.3% 1.9%

Published in CIP document

FY2007 °"FY2008 .. FY2009 - FY2010 " FY2011 FY2012 FY2013 FY2014 FY2015 FY2016

Sept Sept Sept Sept .. . Projected : Projected ; Projected  Projected  Projected. Projected

PK PK
Lower K 1,038 1057 1179 1,236 1,377 1,385 1,412 1,430 1,448 1,466 2.9%
1 945 1,036| 1,111 1,184 1,196 1,333 1,350 1,367 1,383 1,401 2.8%

2 861 886| 1023 1,003 1,125 1,136 1,267 1,283 1,299 1,313 3.1%

Upper 3 873 826 889 999 1,046 1,078 1,084 1,209 1,221 1,237 3.6%
4 776 836 820 879 954 997 1,027 1,035 1,157 1,167 4.8%

5 730 780 834 809 839 911 951 982 988 1,102 5.3%

Middle School 6 705 706 766 767 770 777 842 881 909 914 3.0%
7 709 686 709 753 759 759 763 828 863 897 3.0%

: 8 718 683 706 725 754 760 760 764 829 867 3.0%
High School 9 698 731 751 741 749 778 785 785 789 856 2.4%
10 720 720 786 813 756 805 837 844 844 848 0.7%

11 691 742 756 766 799 689 733 762 769 769 0.1%

12 588 601 656 616 653 677 584 621 646 652 1.0%

NG NG 91 112 115 123 123 105 102 99 99 99 -3.6%
10,332 11,225 - 11,620 12,016 12318 12617 13012 13368 13714

Annual Growth 2.2% 6.3% 3.5% 3.4% 2.5% 2.4% 3.1% 2.7% 2.6%

Change from Original to Corrected

FY2007 - FY2008 ' FY2009 - FY2010 - FY2011 FY2012 FY2013 FY2014 FY2015 FY2016

and Upper.
Elem

Sept Sept Sept Sept Projected ' Projected ' Projected ' Projected ', Projected = Projected

PK PK - - - - 3 3 3 3 3 3
Lower K - - - - (79) 81) (82) (84) (85) (85)
1 - - - - 12 (68) (70) 71) 71) (73)
2 - - - - 14 23 (51) (52) (52) (51)
Upper 3 - - - - 17 32 41 (29) (26) (26)
4 - - - - 13 36 48 57 (12) 7)

5 - - - - 11 26 47 57 66 4
Middle School 6 - - - - (15) (12) (44) (51) (55) (69)
7 - - - - (21) 15 21 8) 1) (18)
8 - - - - 11 (10) 28 34 5 1)
High School 9 - - - - (22) (11} (33) 5 11 (20)
10 - - - - (19) 81) (74) (96) (58) (52)

11 - - - - 7 41 (16) (6) (28) 10

12 - - - - 57 70 93 44 55 35

NG NG - - . 3 3 g 5 4 1 6
Grand Total : B . 3 (14) (8) (83) (193 (259) (356)






Building Capacity and Utilization Analysis*: Based on FY 2011 Proposed Budget Projections with Modified Open Enroliment
As of Jan-02-2010
Class size ratios/caps of K=20, Grades 1 & 2 = 22; Grades 3-5=24

L nversion Remaining Balan
Classrooms. as Currently FY 2011 Projections: Teachers and Rooms Conversion of Remaining alance
Configured Rooms after Conversion

Charles Barrett

D MacArthur
George Mason

JK Polk 2 3 . . 3 © @ [0 [
John Adams 51 1 7 32 33.0 5.0 3 5 6 3.0 6.0 5.0 4.0 1) - 1 - -
Lyles-Crouch 23 6 2 22 20.0 - 1 - 2.0 0.4 2.5 6.0 2 A3) - 2 A3)
Maury 20 8 3 19 19.0 - 1 - 3.0 0.4 3.5 5.0 - 1) - - 1)
Mt. Vernon 49 6 5 41 32.0 2.0 2 1 3 40 5.0 6.4 5.0 4.0 20 9 (9) - 9 (9)
Patrick Henry 30 10 2 26 22.0 2.0 2 . 26 3.0 2.6 5.0 50 16 4 @ @ 4 2 0
S Tucker 35 9 3 33 31.0 - 2 - 33 4.0 45 5.5 3.0 17 2 G @ 2 1 ®3)
W Ramsay 39 16 1 37 34.0 2 3.0 8.0 7.5 5.0 3 o @ 4 1 A3)

*Based on FY 2011 projections

Standard Allocations:

*Program Needs Full Size Room: Art and Vocal Music. For selected schools TAG requires a full-size room rather than a resource room. At JH it includes a space for Child
Find personnel and a Title | Preschool class

2Some reading teachers are in offices rather than resource rooms due to space limitations.

*Two ELL teachers may share a full-size classroom or each ELL teacher may have a resource room.

“Math specialists and literacy coaches; in some schools these staff are in offices rather than resource rooms. Two teachers may share one resource room.

®Program Needs Resource Room: TAG, 1 dedicated for speech, PT, OT; 1 dedicated RR for teacher work room; 1 dedicated for instrumental music practice. In practice
due to space limitations some of these functions may occur on the stage, in the auditorium,



ASSUMPTIONS:
Class sizes, with caps, of 20 (Kindergarten); 22 (Grade 1 and 2); 24 (Grades 3-5) for all schools including LC
No changes from FY 2011 in non-homeroom programs or staff that would impact room utilization
Assignment of students to nearest available school with grade-level capacity
No additional room capacity added in this analysis; recommendation for additional capacity of 15 rooms to be available in FY12
Based on moderate growth projections
Holds school size to under 750 students for base school; no transfers in if enroliment is above 700; holding school size to fewer students would require additional capacity at the smaller schools
Assumes no students return to sending school once space is available
Inability to place all Kindergarteners in one year reduces projected enroliment in subsequent years, and so understates the impact of enrollment growth
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K Charles Barrett 48 63 66  4.00 80 14 1 67 67  3.00 60 (7)) (7) 60 68  3.00 60 (8 (8) 60 69  3.00 60 © © 60 70 3.00 60 (10) (10) 60
Cora Kelly 87 63 66 4.00 80 14 66 67 4.00 80 13 67 68 4.00 80 12 68 69 4.00 80 11 69 70 4.00 80 10 70
Douglas MacArthur 120 115 121 6.00 20 @O @ 120 | 122 5.00 100 (22) (22 100 | 123  5.00 100 (23) (23) 100 | 124  6.00 120 @ @ 120 | 125  6.00 120 G () 120
George Mason 85 79 83  5.00 100 17 83 84  4.00 80 (@ (@ 80 85  4.00 80 (5) (5 80 86  4.00 80 6 () 80 87  4.00 80 @ @ 80
James K. Polk 102 105 110 6.00 120 10 10 120 111 6.00 120 9 19 130 112 6.00 120 8 8 120 113 5.00 100 (13) (13) 100 114 5.00 100 14) (14) 100
Jefferson Houston 39 60 63 4.00 80 17 63 61 4.00 80 19 61 62 4.00 80 18 62 63 4.00 80 17 63 64 4.00 80 16 64
John Adams 140 123 129 7.00 140 11 3 132 131 7.00 140 9 (11) 120 133 6.00 120 (13) (13) 120 135 6.00 120 (15) (15) 120 137 7.00 140 3 137
Lyles-Crouch 76 65 68 4.00 80 12 68 69 4.00 80 11 7 76 70 4.00 80 10 3 73 71 4.00 80 9 9 80 72 4.00 80 8 8 80
Matthew Maury 55 70 74 4.00 80 6 74 75 3.0 60 (15) (15) 60 76 3.0 60 (16) (16) 60 77 4.00 80 3 1 78 78 3.0 60 (18) (18) 60
Mount Vernon 105 138 145 8.00 160 15 145 147 8.00 160 13 147 149 7.00 140 9) 9) 140 151 7.00 140 (11) (11) 140 153 6.00 120 (33) (33 120
Patrick Henry 71 77 81 5.00 100 19 19 100 82 5.00 100 18 19 101 83 5.00 100 17 17 100 84 4.00 80 4) 4) 80 85 5.00 100 15 15 100
Samuel Tucker 140 162 170  6.00 120 (50) (50) 1201 172 6.00 120 (52) (52) 120 | 174  6.00 120 (54) (54) 120 | 176  6.00 120 (56) (56) 120 | 178  7.00 140 (38) (38) 140
William Ramsay 111 116 122 7.00 140 18 18 140 123 7.00 140 17 123 124 7.00 140 16 124 125 7.00 140 15 125 127 7.00 140 13 127
K Total 1179 1236 1298 7000 1400 102 - 1208 1311 6600 1320 O (66) 1,245 1327 6400 1280 (47) (100) 1227 1,343 6400 1,280  (63) (108) 1235 1,360 6500 1,300  (60) (102) 1258
1[Charles Barrett 49 51 64  3.00 66 2 64 68  3.00 6 (2 @ 66 61  3.00 66 5 61 61  2.00 44 17 @an 44 61  2.00 44 17 @an 44
Cora Kelly 86 86 63 3.00 66 3 63 66 3.00 66 - 66 67 4.00 88 21 67 68 4.00 88 20 68 69 4.00 88 19 69
Douglas MacArthur 101 118 106 5.00 110 4 106 111 5.00 110 1) 1) 110 91 5.00 110 19 91 91 5.00 110 19 14 105 110 5.00 110 - 110
George Mason 64 84 79 4.00 88 9 79 83 4.00 88 5 3 86 80 4.00 88 8 80 80 4.00 88 8 80 80 4.00 88 8 80
James K. Polk 94 113 105 5.00 110 5 105 120 6.00 132 12 120 130 6.00 132 2 130 120 6.00 132 12 120 100 5.00 110 10 100
Jefferson Houston 39 35 56 3.00 66 10 56 59 3.00 66 7 59 57 3.00 66 9 57 58 3.00 66 8 58 59 3.00 66 7 59
John Adams 110 138 118 6.00 132 14 118 126 6.00 132 6 126 114 6.00 132 18 114 114 6.00 132 18 114 114 6.00 132 18 114
Lyles-Crouch 64 72 66 3.00 66 - 66 69 4.00 88 19 69 7 4.00 88 11 7 74 4.00 88 14 74 81 4.00 88 7 81
Matthew Maury 63 58 72 4.00 88 16 72 77 4.00 88 11 77 63 3.00 66 3 63 63 3.00 66 3 3 66 81 4.00 88 7 81
Mount Vernon 125 106 135 7.00 154 16 138 141 7.00 154 13 141 143 7.00 154 11 143 136 7.00 154 18 136 136 7.00 154 18 136
Patrick Henry 67 73 77 4.00 88 11 11 88 100 5.00 110 10 100 101 5.00 110 9 101 100 5.00 110 10 100 80 4.00 88 8 80
Samuel Tucker 130 135 146 6.00 132 (14) (14) 132 103 5.00 110 7 103 103 5.00 110 7 103 103 6.00 132 29 103 103 5.00 110 7 103
William Ramsay 119 115 118 6.00 132 14 3 121 142 7.00 154 12 142 125 6.00 132 7 125 126 6.00 132 6 126 128 6.00 132 4 128
1 Total 1,111 1,184 1,205 59.00 1,298 90 = 1,208 1,265 62.00 1,364 99 = 1,265 1,212 61.00 1,342 130 1,212 1,194 61.00 1,342 148 = 1,194 1,202 59.00 1,298 96 (17) 1,185
2[Charles Barrett a7 a7 54  3.00 66 12 54 68  3.00 6 (2 @ 66 71 3.00 66 (5) (5 66 65  3.00 66 1 65 48 2.00 a4 @ @ 44
Cora Kelly 59 73 7 4.00 88 11 77 57 3.00 66 9 57 59 3.00 66 7 59 60 3.00 66 6 60 61 3.00 66 5 61
Douglas MacArthur 118 104 120 6.00 132 12 120 108 5.00 110 2 108 112 6.00 132 20 112 92 5.00 110 18 92 106 5.00 110 4 106
George Mason 78 65 80 4.00 88 8 80 75 4.00 88 13 2 77 82 4.00 88 6 82 76 4.00 88 12 76 76 4.00 88 12 76
James K. Polk 86 92 107 5.00 110 3 107 99 5.00 110 11 99 114 6.00 132 18 114 123 6.00 132 9 123 114 6.00 132 18 114
Jefferson Houston 43 41 32 2.00 44 12 32 52 3.00 66 14 52 54 3.00 66 12 54 52 3.00 66 14 52 53 3.00 66 13 53
John Adams 92 111 137 7.00 154 17 137 117 6.00 132 15 117 125 6.00 132 7 125 113 6.00 132 19 113 113 6.00 132 19 113
Lyles-Crouch 59 66 73 4.00 88 15 73 67 4.00 88 21 67 70 4.00 88 18 70 78 4.00 88 10 78 75 4.00 88 13 75
Matthew Maury 53 60 50 3.00 66 16 50 62 3.00 66 4 62 67 4.00 88 21 5 72 55 3.00 66 11 55 58 3.00 66 8 58
Mount Vernon 91 119 103 5.00 110 7 103 131 6.00 132 1 131 136 7.00 154 18 136 138 7.00 154 16 138 132 6.00 132 - 132
Patrick Henry 64 72 70 4.00 88 18 16 86 85 4.00 88 3 85 96 5.00 110 14 96 97 5.00 110 13 97 96 5.00 110 14 96
Samuel Tucker 108 120 126 5.00 110 (16) (16) 110 122 6.00 132 10 122 96 5.00 110 14 96 96 5.00 110 14 96 96 5.00 110 14 96
William Ramsay 125 123 110 5.00 110 - 110 116 6.00 132 16 116 136 7.00 154 18 136 120 6.00 132 12 120 121 6.00 132 11 121
2 Total 1,023 1,093 1,139 57.00 1,254 115 = 1,139 1,159 58.00 1,276 117 = 1,159 1,218 63.00 1,386 168 = 1,218 1,165 60.00 1,320 155 1,165 1,149 58.00 1,276 127 (4 1145
3|Charles Barrett 41 45 45 2.00 48 3 45 52 3.00 72 20 52 64 3.00 72 8 64 64 3.00 72 8 64 63 3.00 72 9 63
Cora Kelly 74 55 72 3.00 72 - 72 76 4.00 96 20 76 56 3.00 72 16 56 58 3.00 72 14 58 59 3.00 72 13 59
Douglas MacArthur 94 110 105 5.00 120 15 105 121 6.00 144 23 121 109 5.00 120 11 109 113 5.00 120 7 113 93 4.00 96 3 93
George Mason 64 71 66 3.00 72 6 66 81 4.00 96 15 81 78 4.00 96 18 78 83 4.00 96 13 83 7 4.00 96 19 77
James K. Polk 74 83 90 4.00 96 6 90 105 5.00 120 15 105 97 5.00 120 23 97 112 5.00 120 8 112 121 6.00 144 23 121
Jefferson Houston 33 37 36 2.00 48 12 36 28 2.00 48 20 28 46 2.00 48 2 46 47 2.00 48 1 47 46 2.00 48 2 46
John Adams 95 98 108 5.00 120 12 108 133 6.00 144 11 133 114 5.00 120 6 114 122 6.00 144 22 122 110 5.00 120 10 110
Lyles-Crouch 46 56 67 3.00 72 5 67 74 4.00 96 22 74 68 3.00 72 4 68 71 3.00 72 1 71 79 4.00 96 17 79
Matthew Maury 40 56 60 3.00 72 12 60 50 3.00 72 22 50 62 3.00 72 10 62 72 3.00 72 - 72 55 3.00 72 17 55
Mount Vernon 83 100 110 5.00 120 10 110 95 4.00 96 1 95 121 6.00 144 23 121 125 5.00 120 (5) (5) 120 127 6.00 144 17 127
Patrick Henry 62 57 66 3.00 72 6 66 80 4.00 96 16 80 78 4.00 96 18 78 88 4.00 96 8 88 88 4.00 96 8 88
Samuel Tucker 98 105 113 5.00 120 7 113 103 5.00 120 17 103 115 5.00 120 5 115 90 4.00 96 6 90 90 4.00 96 6 90
William Ramsay 85 126 125 6.00 144 19 125 112 5.00 120 8 112 118 5.00 120 2 118 138 6.00 144 6 138 122 6.00 144 22 122
3 Total 889 999 1063 4900 1176 113 1063 1110 5500 1320 210 1110 1126 5300 1272 146 1126 1183 5300 1272 89  (5) 1178 1,130 5400 1206 166 1,130
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Charles Barrett 2 2 46 (5) (5) 48 65 65 65

Cora Kelly 58 63 49 3.00 72 23 49 64 3.00 72 8 64 68 3.00 72 4 68 50 3.00 72 22 50 52 3.00 72 20 52
Douglas MacArthur 84 87 105 5.00 120 15 105 101 5.00 120 19 101 116 5.00 120 4 116 104 5.00 120 16 1 105 108 5.00 120 12 108
George Mason 47 59 67 3.0 72 5 67 62 3.0 72 10 62 76 3.00 2 @ @ 72 73 3.00 72 @ @ 72 78 3.00 72 ® (6 72
James K. Polk 74 73 75 4.00 96 21 75 82 4.00 96 14 82 95 4.00 96 1 95 88 4.00 96 8 88 101 5.00 120 19 101
Jefferson Houston 26 33 35 2.00 48 13 35 34 2.00 48 14 34 26 2.00 48 22 26 43 2.00 48 5 43 44 2.00 48 4 44
John Adams 7 88 96 4.00 96 - 96 106 5.00 120 14 106 130 6.00 144 14 130 111 5.00 120 9 111 119 5.00 120 1 119
Lyles-Crouch 55 54 55 3.00 72 17 55 66 3.00 72 6 66 73 4.00 96 23 73 67 3.00 72 5 67 70 3.00 72 2 70
Matthew Maury 28 41 57 3.00 72 15 57 61 3.00 72 11 61 51 3.00 72 21 9 60 63 3.00 72 9 63 73 3.00 72 1) 1) 72
Mount Vernon 78 81 99 4.00 96 - 96 109 5.00 120 11 109 94 4.00 96 2 94 120 5.00 120 - 120 119 5.00 120 1 119
Patrick Henry 69 69 57 3.00 72 15 57 66 3.00 72 6 66 79 4.00 96 17 79 7 4.00 96 19 77 87 4.00 96 9 87
Samuel Tucker 95 94 104 5.00 120 16 104 112 5.00 120 8 112 102 5.00 120 18 102 114 5.00 120 6 114 89 4.00 96 7 89
William Ramsay 85 96 125 6.00 144 19 125 124 6.00 144 20 124 111 5.00 120 9 111 117 5.00 120 3 117 137 6.00 144 7 137
4 Total 820 879 970 47.00 1,128 161 967 1,033 49.00 1,176 143 1,033 1,074 50.00 1,200 126 = 1,074 1,092 50.00 1,200 108 = 1,092 1,142 51.00 1,224 82 (7) 1135
5|Charles Barrett 36 42 40 2.00 48 8 40 44 2.00 48 4 44 44 2.00 48 4 44 46 2.00 48 2 46 63 3.00 72 9 63
Cora Kelly 64 51 60 3.00 72 12 60 47 2.00 48 1 47 61 3.00 72 11 61 65 3.00 72 7 65 48 2.00 48 - 48
Douglas MacArthur 87 80 84 4.00 96 12 84 102 5.00 120 18 102 98 5.00 120 22 98 112 5.00 120 8 1 113 102 5.00 120 18 102
George Mason 60 51 60 3.00 72 12 60 68 3.00 72 4 68 63 3.00 72 9 63 73 3.00 72 1) 1) 72 73 3.00 72 1) 1) 72
James K. Polk 74 69 75 4.00 96 21 75 7 4.00 96 19 77 84 4.00 96 12 84 98 5.00 120 22 2 100 91 4.00 96 5 91
Jefferson Houston 31 23 30 2.00 48 18 30 32 2.00 48 16 32 31 2.00 48 17 31 23 1.00 24 1 23 39 2.00 48 9 39
John Adams 7 84 83 4.00 96 13 83 90 4.00 96 6 90 100 5.00 120 20 100 122 5.00 120 ) ) 120 104 5.00 120 16 104
Lyles-Crouch 45 51 54 3.00 72 18 54 55 3.00 72 17 55 66 3.00 72 6 66 73 4.00 96 23 73 67 3.00 72 5 67
Matthew Maury 28 29 42 2.00 48 6 42 58 3.00 72 14 58 62 3.00 72 10 62 61 3.00 72 11 61 64 3.00 72 8 64
Mount Vernon 69 80 70 3.00 72 2 70 85 4.00 96 11 85 94 4.00 96 2 94 81 4.00 96 15 81 103 5.00 120 17 103
Patrick Henry 70 66 67 3.00 72 5 67 55 3.00 72 17 55 64 3.00 72 8 64 77 4.00 96 19 77 75 4.00 96 21 75
Samuel Tucker 86 87 90 4.00 96 6 90 100 5.00 120 20 100 108 5.00 120 12 108 98 5.00 120 22 98 110 5.00 120 10 110
William Ramsay 107 96 95 4.00 96 1 95 124 6.00 144 20 124 123 6.00 144 21 123 110 5.00 120 10 110 116 5.00 120 4 116
5 Total 834 809 850 41.00 984 134 850 937 46.00 1,104 167 937 998 48.00 1,152 154 998 1,039 49.00 1,176 137 - 1,039 1,055 49.00 1,176 121 1 1,054

Grand Total 5,856 6,200 MRYAl 323.00 6,525 XN 336.00 (66) 6,749 KRN 339.00 677 (100) 6,855 RO (el 7,038 532 (131) 6,907

Number of Students Impacted -81 -182 -242 -257 -284
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ASSUMPTIONS:
Class sizes, with caps, of 20 (Kindergarten); 22 (Grade 1 and 2); 24 (Grades 3-5) for all schools including LC
No changes from FY 2011 in non-homeroom programs or staff that would impact room utilization
Assignment of students to nearest available school with grade-level capacity
No additional room capacity added in this analysis; recommendation for additional capacity of 15 rooms to be available in FY12
Based on moderate growth projections
Holds school size to under 750 students for base school; no transfers in if enroliment is above 700; holding school size to fewer students would require additional capacity at the smaller schools
Assumes no students return to sending school once space is available
Inability to place all Kindergarteners in one year reduces projected enroliment in subsequent years, and so understates the impact of enrollment growth
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Charles Barrett K 4 6 14 1 7 8 (8) 9) 9 0 (10) 0
1 49 51 64  3.00 66 2 64 68  3.00 6 (2 (2 66 61  3.00 66 5 61 61  2.00 44 17 @an 44 61  2.00 44 17 @an 44
2 47 47 54  3.00 66 12 54 68  3.00 6 (2 (2 66 71 3.00 6 (5) (5) 66 65  3.00 66 1 65 48  2.00 44 @ @ 44
3 41 45 45 2.00 48 3 45 52 3.00 72 20 52 64 3.00 72 8 64 64 3.00 72 8 64 63 3.00 72 9 63
4 44 41 46 2.00 48 2 46 46 2.00 48 2 46 53 2.00 48 (5) (5) 48 65 3.00 72 7 65 65 3.00 72 7 65
5 36 42 40 2.00 48 8 40 44 2.00 48 4 44 44 2.00 48 4 44 46 2.00 48 2 46 63 3.00 72 9 63
Charles Barrett Total 265 289 315 16.00 356 41 1 316 345 16.00 360 15 (11) 334 361 16.00 360 (1) (18) 343 370 16.00 362 (8) (26) 344 370 16.00 364 (6) (31) 339
Cora Kelly K 87 63 66 4.00 80 14 66 67 4.00 80 13 67 68 4.00 80 12 68 69 4.00 80 11 69 70 4.00 80 10 70
1 86 86 63 3.00 66 3 63 66 3.00 66 - 66 67 4.00 88 21 67 68 4.00 88 20 68 69 4.00 88 19 69
2 59 73 77 4.00 88 11 77 57 3.00 66 9 57 59 3.00 66 7 59 60 3.00 66 6 60 61 3.00 66 5 61
3 74 55 72 3.00 72 - 72 76 4.00 96 20 76 56 3.00 72 16 56 58 3.00 72 14 58 59 3.00 72 13 59
4 58 63 49 3.00 72 23 49 64 3.00 72 8 64 68 3.00 72 4 68 50 3.00 72 22 50 52 3.00 72 20 52
5 64 51 60 3.00 72 12 60 47 2.00 48 1 47 61 3.00 72 11 61 65 3.00 72 7 65 48 2.00 48 - 48
Cora Kelly Total 428 391 387 20.00 450 63 387 377 19.00 428 51 377 379 20.00 450 71 379 370 20.00 450 80 370 359 19.00 426 67 359
Douglas MacArthur K 120 115| 121 6.00 120 (1) (1) 120| 122 500 100 (22) (22)) 100| 123  5.00 100 (23) (23) 100| 124  6.00 120 @) (4 120| 125 6.0 120 () () 120
1 101 118 106 5.00 110 4 106 111 5.00 110 Q) 1) 110 91 5.00 110 19 91 91 5.00 110 19 14 105 110 5.00 110 - 110
2 118 104 120 6.00 132 12 120 108 5.00 110 2 108 112 6.00 132 20 112 92 5.00 110 18 92 106 5.00 110 4 106
3 94 110 105 5.00 120 15 105 121 6.00 144 23 121 109 5.00 120 11 109 113 5.00 120 7 113 93 4.00 96 3 93
4 84 87 105 5.00 120 15 105 101 5.00 120 19 101 116 5.00 120 4 116 104 5.00 120 16 1 105 108 5.00 120 12 108
5 87 80 84 4.00 96 12 84 102 5.00 120 18 102 98 5.00 120 22 98 112 5.00 120 8 1 113 102 5.00 120 18 102
Douglas MacArthur Total 604 614 641 31.00 698 57 (1) 640 665 31.00 704 39 (23) 642 649 31.00 702 53 (23) 626 636 31.00 700 64 12 648 644 30.00 676 32 (5) 639
George Mason K 85 79 83 500 100 17 83 84 4.00 80 (4 4 80 85  4.00 80 () (5 30 86  4.00 80 ® (6 80 87  4.00 80 @0 80
1 64 84 79 4.00 88 9 79 83 4.00 88 5 3 86 80 4.00 88 8 80 80 4.00 88 8 80 80 4.00 88 8 80
2 78 65 80 4.00 88 8 80 75 4.00 88 13 2 77 82 4.00 88 6 82 76 4.00 88 12 76 76 4.00 88 12 76
3 64 71 66 3.00 72 6 66 81 4.00 96 15 81 78 4.00 96 18 78 83 4.00 96 13 83 77 4.00 96 19 77
4 47 59 67  3.00 72 5 67 62  3.00 72 10 62 76 3.00 2 @4 @ 72 73 3.00 72 O IEN 72 78  3.00 72 6 (6 72
5 60 51 60  3.00 72 12 60 68 3.00 72 4 68 63  3.00 72 9 63 73 3.00 72 Q@ 72 73 3.00 72 N 72
George Mason Total 398 409 435 22.00 492 57 435 453 22.00 496 43 1 454 464 22.00 496 32 (9) 455 471 22.00 496 25 (8) 463 471 22.00 496 25 (14) 457
James K. Polk K 102 105 110 6.00 120 10 10 120 111 6.00 120 9 19 130 112 6.00 120 8 8 120 113 5.00 100 13) (13) 100 114 5.00 100 14) @149 100
1 94 113 105 5.00 110 5 105 120 6.00 132 12 120 130 6.00 132 2 130 120 6.00 132 12 120 100 5.00 110 10 100
2 86 92 107 5.00 110 3 107 99 5.00 110 11 99 114 6.00 132 18 114 123 6.00 132 9 123 114 6.00 132 18 114
3 74 83 90 4.00 96 6 90 105 5.00 120 15 105 97 5.00 120 23 97 112 5.00 120 8 112 121 6.00 144 23 121
4 74 73 75 4.00 96 21 75 82 4.00 96 14 82 95 4.00 96 1 95 88 4.00 96 8 88 101 5.00 120 19 101
5 74 69 75 4.00 96 21 75 77 4.00 96 19 77 84 4.00 96 12 84 98 5.00 120 22 2 100 91 4.00 96 5 91
James K. Polk Total 504 535 562 28.00 628 66 10 572 594 30.00 674 80 19 613 632 31.00 696 64 8 640 654 31.00 700 46 (11) 643 641 31.00 702 61 (14) 627
Jefferson Houston K 39 60 63 4.00 80 17 63 61 4.00 80 19 61 62 4.00 80 18 62 63 4.00 80 17 63 64 4.00 80 16 64
1 39 35 56 3.00 66 10 56 59 3.00 66 7 59 57 3.00 66 9 57 58 3.00 66 8 58 59 3.00 66 7 59
2 43 41 32 2.00 44 12 32 52 3.00 66 14 52 54 3.00 66 12 54 52 3.00 66 14 52 53 3.00 66 13 53
3 33 37 36 2.00 48 12 36 28 2.00 48 20 28 46 2.00 48 2 46 47 2.00 48 1 47 46 2.00 48 2 46
4 26 33 35 2.00 48 13 35 34 2.00 48 14 34 26 2.00 48 22 26 43 2.00 48 5 43 44 2.00 48 4 44
5 31 23 30 2.00 48 18 30 32 2.00 48 16 32 31 2.00 48 17 31 23 1.00 24 1 23 39 2.00 48 9 39
Jefferson Houston Total 211 229 252 15.00 334 82 252 266 16.00 356 90 266 276 16.00 356 80 276 286 15.00 332 46 286 305 16.00 356 51 305
John Adams K 140  123| 129  7.00 140 11 3 132| 131 7.00 140 9 (11). 120| 133 6.0 120 (13) (13) 120| 135  6.00 120 (15) (15) 120 137  7.00 140 3 137
1 110 138 118 6.00 132 14 118 126 6.00 132 6 126 114 6.00 132 18 114 114 6.00 132 18 114 114 6.00 132 18 114
2 92 111 137 7.00 154 17 137 117 6.00 132 15 117 125 6.00 132 7 125 113 6.00 132 19 113 113 6.00 132 19 113
3 95 98 108 5.00 120 12 108 133 6.00 144 11 133 114 5.00 120 6 114 122 6.00 144 22 122 110 5.00 120 10 110
4 77 88 96 4.00 96 - 96 106 5.00 120 14 106 130 6.00 144 14 130 111 5.00 120 9 111 119 5.00 120 1 119
5 77 84 83 4.00 96 13 83 90 4.00 96 6 90 100 5.00 120 20 100 122 5.00 120 (2) (2) 120 104 5.00 120 16 104
John Adams Total 591 642 671 33.00 738 67 3 674 703 34.00 764 61 (11) 692 716 34.00 768 52 (13) 703 717 34.00 768 51 a7) 700 697 34.00 764 67 697
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Lyles-Crouch K 7 6 2 4.00 1 7 70 4.00 80 10 3 7 4.00 80 9 9 4.00 8 8
1 64 72 66 3.00 66 - 66 69 4.00 88 19 69 77 4.00 88 11 77 74 4.00 88 14 74 81 4.00 88 7 81
2 59 66 73 4.00 88 15 73 67 4.00 88 21 67 70 4.00 88 18 70 78 4.00 88 10 78 75 4.00 88 13 75
3 46 56 67 3.00 72 5 67 74 4.00 96 22 74 68 3.00 72 4 68 71 3.00 72 1 71 79 4.00 96 17 79
4 55 54 55 3.00 72 17 55 66 3.00 72 6 66 73 4.00 96 23 73 67 3.00 72 5 67 70 3.00 72 2 70
5 45 51 54 3.00 72 18 54 55 3.00 72 17 55 66 3.00 72 6 66 73 4.00 96 23 73 67 3.00 72 5 67
Lyles-Crouch Total 345 364 383 20.00 450 67 383 400 22.00 496 96 7 407 424 22.00 496 72 3 427 434 22.00 496 62 9 443 444 22.00 496 52 8 452
Matthew Maury K 55 70 74 4.00 80 6 74 75 3.00 60 (15) (15) 60 76 3.00 60 (16) (16) 60 77 4.00 80 3 1 78 78 3.00 60 (18) (18) 60
1 63 58 72 4.00 88 16 72 77 4.00 88 11 77 63 3.00 66 3 63 63 3.00 66 3 3 66 81 4.00 88 7 81
2 53 60 50 3.00 66 16 50 62 3.00 66 4 62 67 4.00 88 21 5 72 55 3.00 66 11 55 58 3.00 66 8 58
3 40 56 60 3.00 72 12 60 50 3.00 72 22 50 62 3.00 72 10 62 72 3.00 72 - 72 55 3.00 72 17 55
4 28 41 57 3.00 72 15 57 61 3.00 72 11 61 51 3.00 72 21 9 60 63 3.00 72 9 63 73 3.00 72 Q) Q) 72
5 28 29 42 2.00 48 6 42 58 3.00 72 14 58 62 3.00 72 10 62 61 3.00 72 11 61 64 3.00 72 8 64
Matthew Maury Total 267 314 355 19.00 426 71 355 383 19.00 430 47 (15) 368 381 19.00 430 49 (2) 379 391 19.00 428 37 4 395 409 19.00 430 21 (19) 390
Mount Vernon K 105 138 145 8.00 160 15 145 147 8.00 160 13 147 149 7.00 140 9) 9) 140 151 7.00 140 (11) (11) 140 153 6.00 120 (33) (33) 120
1 125 106 135 7.00 154 16 138 141 7.00 154 13 141 143 7.00 154 11 143 136 7.00 154 18 136 136 7.00 154 18 136
2 91 119 103 5.00 110 7 103 131 6.00 132 1 131 136 7.00 154 18 136 138 7.00 154 16 138 132 6.00 132 - 132
3 83 100 110 5.00 120 10 110 95 4.00 96 1 95 121 6.00 144 23 121 125 5.00 120 (5) (5) 120 127 6.00 144 17 127
4 78 81 99 4.00 96 - 96 109 5.00 120 11 109 94 4.00 96 2 94 120 5.00 120 - 120 119 5.00 120 1 119
5 69 80 70 3.00 72 2 70 85 4.00 96 11 85 94 4.00 96 2 94 81 4.00 96 15 81 103 5.00 120 17 103
Mount Vernon Total 551 624 662 32.00 712 50 662 708 34.00 758 50 708 737 35.00 784 47 (9) 728 751 35.00 784 33 (16) 735 770 35.00 790 20 (33) 737
Patrick Henry K 71 77 81 5.00 100 19 19 100 82 5.00 100 18 19 101 83 5.00 100 17 17 100 84 4.00 80 (4) (4) 80 85 5.00 100 15 15 100
1 67 73 77 4.00 88 11 11 88 100 5.00 110 10 100 101 5.00 110 9 101 100 5.00 110 10 100 80 4.00 88 8 80
2 64 72 70 4.00 88 18 16 86 85 4.00 88 3 85 96 5.00 110 14 96 97 5.00 110 13 97 96 5.00 110 14 96
3 62 57 66 3.00 72 6 66 80 4.00 96 16 80 78 4.00 96 18 78 88 4.00 96 8 88 88 4.00 96 8 88
4 69 69 57 3.00 72 15 57 66 3.00 72 6 66 79 4.00 96 17 79 77 4.00 96 19 77 87 4.00 96 9 87
5 70 66 67 3.00 72 5 67 55 3.00 72 17 55 64 3.00 72 8 64 77 4.00 96 19 77 75 4.00 96 21 75
Patrick Henry Total 403 414 418 22.00 492 74 46 464 468 24.00 538 70 19 487 501 26.00 584 83 17 518 523 26.00 588 65 (4) 519 511 26.00 586 75 15 526
Samuel Tucker K 140 162 170 6.00 120 (50) (50) 120 172 6.00 120 (52) (52) 120 174 6.00 120 (54) (54) 120 176 6.00 120 (56) (56) 120 178 7.00 140 (38) (38) 140
1 130 135 146 6.00 132 14) (14) 132 103 5.00 110 7 103 103 5.00 110 7 103 103 6.00 132 29 103 103 5.00 110 7 103
2 108 120 126 5.00 110 (16) (16) 110 122 6.00 132 10 122 96 5.00 110 14 96 96 5.00 110 14 96 96 5.00 110 14 96
3 98 105 113 5.00 120 7 113 103 5.00 120 17 103 115 5.00 120 5 115 90 4.00 96 6 90 90 4.00 96 6 90
4 95 94 104 5.00 120 16 104 112 5.00 120 8 112 102 5.00 120 18 102 114 5.00 120 6 114 89 4.00 96 7 89
5 86 87 90 4.00 96 6 90 100 5.00 120 20 100 108 5.00 120 12 108 98 5.00 120 22 98 110 5.00 120 10 110
Samuel Tucker Total 657 703 749 31.00 698 (51) (80) 669 712 32.00 722 10 (52) 660 698 31.00 700 2 (54) 644 677 31.00 698 21 (56) 621 666 30.00 672 6 (38) 628
William Ramsay K 111 116 122 7.00 140 18 18 140 123 7.00 140 17 123 124 7.00 140 16 124 125 7.00 140 15 125 127 7.00 140 13 127
1 119 115 118 6.00 132 14 3 121 142 7.00 154 12 142 125 6.00 132 7 125 126 6.00 132 6 126 128 6.00 132 4 128
2 125 123 110 5.00 110 - 110 116 6.00 132 16 116 136 7.00 154 18 136 120 6.00 132 12 120 121 6.00 132 11 121
3 85 126 125 6.00 144 19 125 112 5.00 120 8 112 118 5.00 120 2 118 138 6.00 144 6 138 122 6.00 144 22 122
4 85 96 125 6.00 144 19 125 124 6.00 144 20 124 111 5.00 120 9 111 117 5.00 120 3 117 137 6.00 144 7 137
5 107 96 95 4.00 96 1 95 124 6.00 144 20 124 123 6.00 144 21 123 110 5.00 120 10 110 116 5.00 120 4 116
William Ramsay Total 632 672 695 34.00 766 71 21 716 741 37.00 834 93 741 737 36.00 810 73 737 736 35.00 788 52 736 751 36.00 812 61 751
Grand Total 5,856 6,200 323.00 6,815 RRk{N00) 7,560 745 (66) 6,749 | 6,955 EEEiK0) VARV YA ET00)] 6,855 | 7,016 EECKyol] 7,590 CYCRNENE)] 6,903 | 7,038 k{sHel) 7,570 532  (131) EReld
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NEEDS BASEDIDETAILS
ECOCITY. PROJECTS

School: Elementary  |John Adams Rain water harvesting - - S - 91,899 91,899

Charles Barrett Rain water harvesting - - S = 66,535 66,535
Lyles Crouch Rain water harvesting - - - S 86,697 86,697
Patrick Henry Rain water harvesting - - - s 86,697 86,697
Jefferson-Houston Rain water harvesting -
Cora Kelly Rain water harvesting -
Douglas MacArthur HVAC replacement: system components 230,528 2,091,840 2,322,368
HVAC replacement-asbestos 72,435 - - 72,435
Rain water harvesting - - - - 86,697 86,697
George Mason Rain water harvesting - - - - 66,535 66,535
Matthew Maury Rain water harvesting - - - - 60,487 60,487
James K. Polk HVAC ground source wells 660,000 660,000
Rain water harvesting - c - - 86,697 86,697
William Ramsay Rain water harvesting - - - - 92,230 92,230
Samuel Tucker Rain water harvesting - - - - 13,307 13,307
Mount Vernon Rain water harvesting & 66,535 66,535
School: Elementary Total o R B0, ] 732,435 ~230; 528 gom,m __ - 306465 497,852 3,859,121
School: Secondary  |Francis C. Hammond Lower field - - 1,679,782 1,679,782
New track 308,583 - - - - - 308,583
Rain water harvesting - - - 120,000 120,000
Sports turf field 1,562,623 - - - - - 1,552,623
George Washington Sports turf field - - - 1,798,174 1,798,174
TC Williams: Minnie HowardDay lighting 153,750 153,750
Green Roof 568,116 568,116
Lighting upgrade 776,425 - - - S - 776,425
Phase 3 HVAC admin. Offices 800,000 900,000
Solar r shading 92,250 92,250
School: Secondary Total " I35 846 - - 1918174 1679782 7,049,703
School: Division Building systems modemrdeurldlnLystems 300,000 307,500 323,067 347,908 384,025 434,489 2,096,990
Day lighting 500,000 512,500 525,313 538,445 551,906 565,704 3,193,868
Energy conservation high efficiency lightin 150,000 _ 153,750 _ 157,594 _ 161,534 165,572 169,711 958,161
Water conservation & sewer use reduction 222,000 227,550 233,239 239,070 412,826 339,422 1,674,107
Rowing facility Solar heating roof 248,800 - - - 248,800
Solar heating siding - 85,090 - = = 85,090
Water heater replacement wrth solar hot water - 45,000 - 45,000
iﬁé—ol Division Total P S ; __ |'1.aw2,000 1,580,190 1, 1239, 211 1, 28'8*9"577"' 1,514,330 1,509,327 302016
Dlvusmn-wrde |Ma|ntenance and Transport{ HVAC replacement-asbestos 21,874 - - - 21,874
Division-wide Total N R | [T T 1 £ S e o S P e T eEaai 1 105 O 0 O, W] h T R A e [y 21

Q o 0 Q
and o 463.940 624.834 0 86.9 3.969 086.96 0
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16.

17.

18.

19.

20.

21.

22.

* Savings: The renewable energy heating system uses 87.1% less energy than the

conventional system, reduces greenhouse CO2 emissions by more than 200%.

The entire 134,000 square feet of the building will be affected by this building
modernization project. The building has been modeled using Carrier HAP 4.4
software. The exact floor area wall area, window area, roof area, etc. is input in the
model. The area was derived from this energy model.

The building currently consumes 1,437,200 kwh per year of electricity and 31,247
therms per year of natural gas. This results in 59.92 KBTU/SF per year. Utility bills
(real data) were compiled for the past 3 years and result in the building specific energy
use as indicated.

The building currently consumes $118,530.56 per year of electricity and
$40,244.81 per year of natural gas. This results in $158,775.38 per year in
energy consumption per year. Utility bills (real data) were compiled for the past 3
years and result in the annual energy cost as indicated.

The building energy calculations indicate that the facility will use approximately
1,294,250 kwh in electrical energy usage and 15,363 therms in natural gas usage per
year. This equates to a 50.1% decrease in natural gas, and a decrease in

electrical energy by 9.9%.

The building economic calculations indicate the dollar value of the annual
savings In the facility that will result from the energy efficiency improvements
and the result is approximately 20.3% reduction In energy cost ($32,247) per
year. The calculations employed are extensive based on energy modeling and hand
calculations to clarify any items not considered in the hourly analysis program.

The renewable energy generated is estimated at 608.5 MWh/year (2,076 MBTU/year).
The energy calculations were developed using in-house calculation methods. Once the
energy concept was finalized, the calculations were validated using Carrier HAP 4.4
software. The Carrier HAP 4.4 was also used to model actual energy consumption
using the built-in energy rate analysis software and the actual utility rate schedules

provided by the actual utility companies.

The Carrier HAP 4.4 was also used to model actual energy consumption using the
built-in energy rate analysis software and the actual utility rate schedules provided by

the actual utility companies.
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23. The cost for the well field of 450,000 and solar heating systems of $175,000 for a

total cost of $625,000. The project simple payback period for the well field
and solar heating system components is approximately 11 years. This

includes a residual value for the well field of $300,000 in present value dollars since it
can be used over three system life times. In addition, the annual emissions savings are

215,034 kg COz, 991 kg SOz, and 355 kg Nox. This equates to 9,460 trees

which do not need to be planted to absorb the less efficient option.




Energy Flow LEED EB

SUMMARY

CONVENTIONAL SOLUTION:
- needs 2.7 x more NON-RENEWABLE ENERGY

SOLAR — GROUND SOURCE

- PAYBACK ~8 years (LIFETIME from WELL FIELD is 50+ years)

- Life cycle COST SAVINGS $430,000 over 20 years (in PV 2008 Dollars)
- Reduction of GREENHOUSE GASES 90,000 kg CO, per year

116 N Edwards Ferry Road, NE
Leesburg, VA 20176

14-Nov-2008 Phone: 703 737 0400




Energy Flow

LEED EB

COMPARISON
INPUT
GAS ELECTRICITY

CONVENTIONAL 78% 22%

SOLAR — GROUND SOURCE 12% 26%

SAVINGS -66% +4%

116 N Edwards Ferry Road, NE

14-Nov-2008 Leesburg, VA 20176

Phone: 703 737 0400
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USABLE ENERGY FOR HEATING
100%

HEAT LOSS ENERGY FOR
BY TRA;!ISMISSIDN MSTICa;IET WATER
z o,

14.6%
284 by Heat Punp

80% by Solar Porels
3.8% by Gas Bolier

INPUT BY INPUT BY GAS
ELECTRICITY 19.3%
18.6%

ENERGY
37.9%



Minnie Howard School, Alexandria LEED EB

APPROVED SOLUTION: SOLAR - GROUND SOURCE

DHW HEATING and COOLING
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Energy Flow Diagram LEED EB

APPROVED SOLUTION: SOLAR — GROUND SOURCE
SOLAR COLLECTOR PANELS

SEFEM3ER 22
AT NOON IS 47°

Ecswsak 22 |
AT NOON 15 28° \

116 N Edwards Ferry Road, NE
14-Nov-2008 Leesburg, VA 20176

- Phone: 703 737 0400



GEOTHERMAL FIELD
- 62 Wells
- 300 ft deep

116 N Edwards Ferry Road, NE
Leesburg, VA 20176
Phone: 703 737 0400

14-Nov-2008
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JAMES K. POLK ELEMENTARY SCHOOL
ALEXANDRIA CITY PUBLIC SCHOOLS

15.

The project is Polk Elementary School located in the City of Alexandria, Virginia. The
building is 67,789 square feet on two stories. The building was built in 1965 as a
two-pipe chilled water/hot water system. Classrooms were provided heating
ventilation and air-conditioning (HVAC) using thru wall ventilators. Assembly spaces
were provided HVAC using indoor central station air handling units with electric split-
system (DX) cooling and hot water heating. The existing plant equipment is over 40
years old, does not meet current energy codes and is in need of immediate
replacement. The terminal HVAC units were replaced in 1984 and the current units are
more than 20 years old. These units are at the end of their useful life and new units

are failing monthly.

The project is primarily an energy efficient HVAC upgrade of the existing building
systems utilizing renewable energy sustainable design features. There is a small
gymnasium addition which also contains numerous sustainable design features. The
existing facility should last at least another 60 years after this modernization project.

The building house systems are designed utilizing renewable energy technologies to
the fullest extent practical for an urban educational use renovation. The energy
efficient features are listed below.

a) Ultra-High Efficiency Ground Coupled Heat Exchanger (GCHX): Ground-source heat

pump (GSHP) system uses a new ground-coupled heat exchanger piping technology
using four-pipes in each boring. This improves heat transfer by 15-25% over
conventional systems. In addition, the piping is an improved high density poly-
ethylene piping material PEXa. This pipe is much tougher than standard HDPE piping,
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d) Domestic Hot Water Heating System (DHWST-1): The domestic hot water is heated using

high efficiency condensing domestic water boilers with 97% efficiency.
There are two (2) domestic hot water storage tanks. DHWST-1 is 900 gallons and
used as preheat tank. This tank is heated using the hot water solar array when the
solar collectors are less than 140°F on overcast days. This tank can be heated to 85°F
on any overcast day. The solar tube bundle heat exchanger is located in the bottom of
the tank. The ground loop tube bundle heat exchanger is located at the top of the
tank. It removes heat from the tank when the ground loop temperature is less than 45
degF and supplies solar heating to the GCHX to improve the overall heating efficiency
of the building. The GCHX contains water only (no glycol) to ensure optimum
efficiency. The tube bundle heat exchanger is also used to prevent low temperature
conditions in the GCHX.

e) Domestic Hot Water Heating System (DHWST-2): The domestic hot water solar collector
system is designed to heat all typical potable hot water needs in the building. The
system is enabled whenever the temperature in the collector is 140°F or greater. In
this case the hot solar water is diverted to DHWST-2. The solar heat tube bundle
exchanger is located in the bottom of the tank. The ERU tube bundle heat exchanger
is located in the top of the tank. The DHW boilers are connected to charge this tank
first to ensure this tank is always fully charged to 140°F. The DHWST-2 tank serves
hand sinks, kitchen and shower loads. Since the showers are not used often in a
middle school we allow the stored heat in the tank to be used for other heat users in
the building. These include the ground source heat pump system through the GCHX
and the ERU heating system. In this way the solar system can contribute to the
heating load for the building. This will decrease the consumption of fossil fuels for

the heating at the site.

f)  Photovoltaic Array Grid Tie System (PV) for Building Gym Addition: The building is being
provided with a photovoltaic array sized to handle 3kW. This 3,000 watt system will
provide the building with power anytime the sun is shining. It is equipped with all
safety switches as required per power (utility) company requirements. This system is

estimated to save approximately 8,760 kWh per year. This will save 8,036 kg
CO2 emissions and reduce the number of trees needed to absorb the saved emissions

by 350.

g) Light Tunnels and Light Harvesting for Building Gym Addition: The new gymnasium is
being provided with a solar light system to allow natural light to be evenly distributed
in the room. The system concentrates the light down to a light diffuser which looks
like a light fixture. The solar light system is designed to provide 60 foot candles of
ilumination at the playing surface. A T-5 fluorescent high bay lighting system is also
provided to illuminate the gym at night and during overcast days. The fluorescent
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lighting system is controlled using dimming ballasts to automatically dim the lights
and save energy.

h) Summary of Energy Savings: The systems described above are indicated below as bullet
points to indicate the overall system efficiency.

* The gas-fired heating system was evaluated. Natural gas savings is considerable
at 79.9%. This is largely due to the elimination of the gas fired boilers, and
utilization of the renewable energy provided with the ground-source heat pump
system.

* The electrical energy system was evaluated. Electrical energy savings is moderate
at 16.9%. This is largely due to the elimination of the water-cooled chiller and the
cooling tower, and utilization of the renewable energy provided with the ground-
source heat pump system.

i) General Graphical lllustration (Specifics Change per Project as noted above): See
Graphs.

e Conventional Heating System: Uses 89% gas for heating plus 36% gas for DHW loads.

To provide 100% output with 25% waste energy.
* Renewable Heating Energy System: Uses 18.6% electricity for heating plus 19.3% gas for
DHW loads to provide 100% output with 14.6% waste energy.

*Savings: In general, the renewable energy heating system uses 87.1% less
energy than the conventional system, reduces greenhouse CO2
emissions by more than 200%.

16. The entire 67,789 square feet of the building will be affected by this building
modernization project. The building has been modeled in AutoCAD 2010 in 3D. The
exact floor area wall area, window area, roof area, etc. is input in the 3D model. The
area was derived from this exact model.

17. The building currently consumes 652,400kwh per year of electricity and 15,586
therms per year of natural gas. This results in 55.83 KBTU/SF per year. Utility bills
(real data) were compiled for the past 3 years and result in the building specific energy
use as indicated.

18. The building currently consumes $54,280.12 per year of electricity and $20,089.04
per year of natural gas. This results in $74,369.16 per year in energy consumption per
year. Utility bills (real data) were compiled for the past 3 years and result in the annual
energy cost as indicated.
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19.

20.

21.

22.

23.

The building energy calculations indicate that the renovated facility will use
approximately 524,827 kwh in electrical energy usage and 3,129.5 therms in natural

gas usage per year. This equates to a 79.9% decrease in natural gas, and a
decrease in electrical energy by 16.9%.

The building economic calculations indicate the dollar value of the annual savings in
the facility that will result from the energy efficiency improvements and the result is
approximately 33.9% reduction in energy cost ($25,236) per year. The
calculations employed are extensive based on energy modeling and hand calculations
to clarify any items not considered in the hourly analysis program.

The renewable energy generated is estimated at 492.6 MWh/year (1,680 MBTU/year).
The energy calculations were developed using in-house calculation methods. Once the
energy concept was finalized, the calculations were validated using Carrier HAP 4.4
software. The Carrier HAP 4.4 was also used to model actual energy consumption
using the built-in energy rate analysis software and the actual utility rate schedules

provided by the actual utility companies.

The Carrier HAP 4.4 was also used to model actual energy consumption using the
built-in energy rate analysis software and the actual utility rate schedules provided by

the actual utility companies.

The cost for the well field of 500,000 and solar heating and PV array systems of
$150,000 for a total cost of $650,000. The project simple payback period for
the well field and solar heating system components is approximately 13

years. This includes a residual value for the well field of $335,000 in present value
dollars since it can be used over three system life times. In addition, the annual

emissions savings are 182,823 kg COz, 811 kg SO,, and 307 kg NOx. This equates
to 8,044 trees which do not need to be planted to absorb the less

efficient option.



James K. Polk Elementary School

= Development Site Plan to:

= Construct 6,240 sq ft gymnasium addition
" 635 sq ft mechanical room addition
= 27-space surface parking lot

* Upgrade existing mechanical and electrical systems

View of the Proposed Gymnasium from the North




Polk Elementary School

View of the Site from the North




James K. Polk Elementary School

Gymnasium Addition

Parking Lot




James K. Polk Elementary School

= Mechanical Room Addition
* Geothermal Energy System
= Solar Photovoltaic Panels

Approximate Location of
Geothermal Well Field

Solar Panels

Mechanical Room Addition

of the

e Proposed Building Improvements from the South
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View of the Proposed Gymnasium fron

1th

e East

View of the Proposed Gymnasium from the East




