
%DVVHWW�(QJLQHHULQJ�SDUWQHUHG�ZLWK�*ZLQQ��'REVRQ�	�)RUHPDQ�WR�HYDOXDWH���GH�
VLJQ�DQG�XSJUDGH�WKH�:HVWHUO\�:DVWHZDWHU�7UHDWPHQW�3ODQW�WR�SURYLGH�%LRORJLFDO�
1XWULHQW�5HPRYDO�WR�PHHW�DQQXDO�ORDGLQJ�OLPLWV�HTXLYDOHQW�WR�����PJ�/�7RWDO�1L�
WURJHQ�DQG������PJ�/�7RWDO�3KRVSKRUXV��(IIOXHQW�71�ZDV��������OEV��DQG�73�ZDV�
�������OEV��EHORZ�WKH������&DS�/RDGLQJ�OLPLW� 

%DVVHWW�(QJLQHHULQJ�HYDOXDWHG��PRGHOHG�DQG�GHVLJQHG�WKH�SURFHVV�IRU�WKLV�'(3-
PDQGDWHG�1XWULHQW�5HPRYDO�8SJUDGH��7KH�+\EULG�%DUGHQSKR�ZLWK�6WHS�)HHG�
3URFHVV�ZDV�FRQVWUXFWHG�ZLWK�WKH�IOH[LELOLW\�WR�RSHUDWH�D�YDULHW\�RI�SURFHVVHV�LQ�
FOXGLQJ�WKH�0RGLILHG�/XG]DFN-(WWLQJHU��9LUJLQLD�,QLWLDWLYH�3ODQW��-RKDQQHVEXUJ��
DQG�$�2��6WHS�)HHG�GLYHUWV�SHDN�IORZV�WR�WKH�ODVW�DHUDWHG�]RQH�IRU�FRQWDFW�VWDEL�
OL]DWLRQ��%LR:LQ�SURFHVV�PRGHOLQJ�XVHG�VHYHQ�\HDUV�RI�DFWXDO�IORZ�DQG�ORDGLQJ�
GDWD��7ZR�ZHHNV�RI�LQWHQVLYH�WHVWLQJ�ZHUH�FRQGXFWHG�WR�VXSSOHPHQW�DQG�FROODER�
UDWH�WKLV�KLVWRULF�GDWD��%XFNQHOO�8QLYHUVLW\�IROORZHG�WKH�:(5)�5HVHDUFK�0DQXDO¶V�
+LJK�)�0�7HVW�3URWRFRO�WR�GHYHORS�VLWH-VSHFLILF�NLQHWLF�SDUDPHWHUV� 

7ZR�DHUDWLRQ�WDQNV�DQG�RQH�HTXDOL]DWLRQ�WDQN�ZHUH�FRQYHUWHG�WR�IRXU�ELRORJLFDO�
UHDFWRUV�E\�DGGLQJ�EDIIOH�ZDOOV��DQDHURELF�DQG�DQR[LF�]RQHV��VXEPHUVLEOH�PL[HUV�
DQG�FRQWURO�LQVWUXPHQWV��1LWUDWH�DQG�PL[HG�OLTXRU�LQWHUQDO�UHF\FOH�SXPSV�ZHUH�
VHW�LQ�DQ�H[LVWLQJ�SLSH�JDOOHU\�LQ�EHWZHHQ�WKH�UHDFWRUV���+LJK-VSHHG�7XUELQH�DHUD�
WLRQ�EORZHUV�ZHUH�SURYLGHG��&DUERQ�FDQ�EH�IHG�WR�HQKDQFH�GHQLWULILFDWLRQ�DQG�
FDXVWLF�VRGD�FDQ�EH�IHG�WR�UDLVH�S+�EXW�QHLWKHU�KDV�EHHQ�QHHGHG�WR�GDWH��FRQ�
ILUPLQJ�PRGHOLQJ�UHVXOWV� 

0RGHOLQJ�FRQVLVWHQWO\�LQGLFDWHG�VROLGV�ZDVKRXWV�GXULQJ�SHDN�IORZV�DQG�ORDGV��
7KUHH�H[LVWLQJ�VHFRQGDU\�FODULILHUV�DQG�RQH�QHZ�ZHUH�RSWLPL]HG�WR�UHPRYH�QXWUL�
HQWV��&ODULILFDWLRQ�FDQ�EH�FKHPLFDOO\�HQKDQFHG�XVLQJ�SRO\PHU�DQG�DOXP�WR�SUH�
YHQW�VROLGV�ZDVKRXWV�GXULQJ�SHDN�IORZV��1HLWKHU�KDV�EHHQ�QHHGHG�WR�GDWH� 
7KH�157�8SJUDGH�LQFOXGHV�D�IXOO\�DXWRPDWHG�FRPSXWHU�SURFHVV�FRQWURO�V\VWHP�
WKDW�DOORZV�HLWKHU�IORZ-SDFHG�RU�LQVWUXPHQW-EDVHG�SURFHVV�FRQWURO�RI�'�2���S+��
253��DPPRQLD��DQG�1LWUDWH��SOXV�0L[HG�/LTXRU��1LWUDWH��DQG�5$6�SXPSLQJ���3UR�
MHFW�LQFOXGHG�QHZ�VFUHHQLQJ��JULW�UHPRYDO��VOXGJH�FHQWULIXJH��VFXP�SXPSLQJ��89���
GLVLQIHFWLRQ��$HURELF�GLJHVWLRQ�ZDV�XSJUDGHG�WR�RSWLPL]H�QXWULHQW�UHPRYDO�� 
)LUVW�SKDVH�ZDV�VWDUWHG�XS�RQ�6HSWHPEHU����������GXULQJ�7URSLFDO�6WRUP�/HH��
)ORZV�ZHUH����0*'�DQG�WKH�SODQW�VXFFHVVIXOO\�SDVVHG�WKH�IORZ�ZLWKRXW�VROLGV�
ZDVKRXW�� 

tŝŶŶĞƌ�ŽĨ�ƚŚĞ�ϮϬϭϯ��ŵĞƌŝĐĂŶ��ĐĂĚĞŵǇ�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ�ĂŶĚ�^ĐŝĞŶĐĞƐ� 
^ƵƉĞƌŝŽƌ��ĐŚŝĞǀĞŵĞŶƚ��ǁĂƌĚ�;ƚŚĞ�ŚŝŐŚĞƐƚ�ĂǁĂƌĚ�ŐŝǀĞŶͿ͘�dŚŝƐ�ƉƌŽũĞĐƚ�ĐŽŶƟŶƵĞƐ�
ƚŽ�ƌĞĐĞŝǀĞ�ĂǁĂƌĚƐ�ĂŶĚ�ĂĐĐŽůĂĚĞƐ͘�dŚĞ�ƉƌŽũĞĐƚ�ƌĞĐĞŝǀĞĚ�ƚŚĞ�ϮϬϭϰ��ǁĂƌĚ�ŽĨ�DĞƌŝƚ�
ĨƌŽŵ�ƚŚĞ��ŵĞƌŝĐĂŶ�^ŽĐŝĞƚǇ�ŽĨ��ŝǀŝů��ŶŐŝŶĞĞƌƐ�;WŝƩƐďƵƌŐŚ�^ĞĐƟŽŶͿ͕�ϮϬϭϰ����������
�ŶŐŝŶĞĞƌŝŶŐ�EĞǁƐ-ZĞĐŽƌĚ—DŝĚ-�ƚůĂŶƟĐ�ZĞŐŝŽŶ��ǁĂƌĚ�ŽĨ�DĞƌŝƚ�;tĂƚĞƌͬ
tĂƐƚĞǁĂƚĞƌͿ͕��ůƚŽŽŶĂ-�ůĂŝƌ��Ž͘��ŚĂŵďĞƌ�ŽĨ��ŽŵŵĞƌĐĞ�ϮϬϭϯ�dĞĐŚŶŽůŽŐǇ�
�ǁĂƌĚ�ĂŶĚ�Ă�ϮϬϭϰ��ŝĂŵŽŶĚ��ĞƌƟĮĐĂƚĞ�;tĂƐƚĞǁĂƚĞƌͿ�ĨƌŽŵ�ƚŚĞ��ŵĞƌŝĐĂŶ��
�ŽƵŶĐŝů�ŽĨ��ŶŐŝŶĞĞƌŝŶŐ��ŽŵƉĂŶŝĞƐͬW�  ͘

 

�����%URDG�6WUHHW 
0RQWRXUVYLOOH��3$������ 
ZZZ�EDVVHWWHQJ�FRP 

%DVVHWW�(QJLQHHULQJ 

3KRQH�����-���-���� 
LQIR#EDVVHWWHQJ�FRP 

 
0DUN�3HUU\� 
([HFXWLYH�'LUHFWRU� 
 
 
3URMHFW�&RVW� 
������������ 
 
 
3URFHVV�(QJLQHHU� 
%ULWW�%DVVHWW��3(��%&(( 
 
 
3ULPH�(QJLQHHU�� 
*ZLQ��'REVRQ�	� 
)RUHPDQ 
 
&RQWUDFWRU� 
*DOZD\�%D\�,QF� 
 
 
&RQVWUXFWHG� 
0D\����� 

tĞƐƚĞƌůǇ�ttdW�EƵƚƌŝĞŶƚ�ZĞŵŽǀĂů 
�ůƚŽŽŶĂ�tĂƚĞƌ��ƵƚŚŽƌŝƚǇ   ����ůĂŝƌ��ŽƵŶƚǇ 

Bassett Engineering Inc. 


